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*^BHti. g p r 4 o <%®i*mmn mwm^^-t z> . mmm^^m • rd-mm t tx^nm 

[lUrfHW] 
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G M (G Protein-coupled Recepto 
r ; G P C R ) <r> 1 oT*£>S G P R 4 0 cr> if y K fc* JJ& Jfr & T £> 9 . Pl^cT) (9 0flaic£> 
SGPR4 0 *M > 7. -j > t'KlboTuKi a* $8^ 3 tlT 0 ( fF^t 

II) . G P R 4 0 T rf- X h it -i is X 'J > L . G P R 4 0 T > 7 =f - X h \$ 

[ 0 0 0 3 ] 

fj^li. itffr^Cl2 tc li. 5* : 
[ 0 0 0 4 ] 
lit 1 ] 




(X : nny>J|f f ; Y : Of ; i : If. m : 0. 1. 2 in: If ; R 1 : HI; 
R 2 : H f I R 3 : f ') y if T-I«^ tifc7 i^^Sf ) 

[ 0 0 0 6 ] 

«rp3c« 3 tc a. it : 

[ 0 0 0 7 ] 

[fb2] 




[ 0 0 0 8 ] 



( R 1 : IflLTv^Tt; «fc u 5 I^flllil I X : IS^f ;Q:C 1 _ 2 o < ^ 2f ffi 
; Y : f ; 1A : liU^T^ iv^f i ; z : - (CH 2 ) n- 
Z 1 - ( n = 1 - 8 . Z 1 = O f ) ;1B : liLTv^Ttiv^-'jy*^, -<>4f>f ; 
U :lS^ff ;w: C ffi^^fb**S ; R 3 :-OR 8 (R 8 =Hf) f ) 

t < Hg^fc** < . ;tliT*GPR4 0 SS#i ^lUffi ft ffi * * "t £ fb^t/ ( GP R 4 



lit ft fP£SK 1] ^A**- (Nature). 2 0 0 3 ¥, 4 2 2 t, 173-1 
761 

[iff fp^s^ i ] mm&r$m 0 2/0 5 7 7 8 3 ^^>7in 

[!f#f«i&K2 ] mm&mm 0 3/0 6 6 5 7 4 ^>O7in 

[^fF3c«3 ] mm^^m 02/053547^^071^ 
[ & bh <^ m ^ ] 

[ 0 0 0 9 ] 
[0010] 

ic t> f$ ft G P R 4 Of§#r=f-Xh-Stttf M ic £ ^'14 V <so g £ D n D i: L T <r> Wfe. 
Izte^X tfttifctt®** LTfc 0 . Df^Llft^^G P R 4 0 S##W3l?Wfig£ 

• ^SdlJ: LTf^f^offfl^llt^^: ir^atii L. c ft <b <?> *n JUc * ~3 X 

[0011] 

CI] 5* 
[0012] 

[its] 




[0013] 

CzcttK He t ltm.m 2 ftT v^T t J: v^ifUgSfc . 
nUOIfclilt, 

R 1 SfR 2 tils] — £ 0 t . y\<MI%T-. C j _ 6 T^^^littt^ny^^f 

R 3 $ ftT i^T tiv^t Fo^ySlfc 5 ftTi^T U^T; ; . 

R 4 tt^iJIf , B& $ ftT v^T t «k v^fbTK**. li^tlTutt iut Fa^ryS 

S/ittgf^;? ftT^T t Jci^T 5 ^S^. 

r 5^^ R 6 [ j [i] — 1 1 s 4' -o t x y^mmj-. C i _ 6 t ^ ^ >i S £ a ^ n 
R 7 S^R 8 ii^]-itttS/j: 0 T, i<MfMJ-. C j _ 6 t ^ ^ ^ a * 

fb^-t/ (i) 1 1& ie -r Jt^- o 

C 2 ] fb^t/ (I) <r> -y'u k ^ v r 0 

C 3 ] H e t ns«3fem***««^/S^ kLTi^4< i: lo^IIISfttb 

[00 14] 



[ft 4 ] 



(CH 2 )n 




[0015] 

(j^ck liituie ci] tm$kx-&z) 
-?mt>$ nzmtffi&-tzit&%i en . 

[ 4 ] R 3 fc* t Kn^yST'^^t^* ( I ) . 

C 5 ] fb^t/ ( I ) $f:lifW7'p H 7 >y r * L T & S G P R 4 0 $ § f* *8 IS IP 

C 6 ] ( I ) * tz 14 * <r> ~f a H => y 7 L T & & -f > x »; > 7>>5f£3I ffl . 

C 7 ] fb^t/ ( I ) * * <?> 7' a H *y --j 7^#fLT5:5li. 

[^Bfl<7>$]||] 

[0016] 

*f&BH<7>ft^l4. ftftfc G P R 4 0 S#f«l6IMfFffl%* LTfc 9 . M !fW & i:' <7> 
[0017] 

*B^«H»tf<50 ^>Jlf J LTli, iff tc iff 9 *>«:v*Ri *) . ^ -v ^JK^. 

. HJIf , a ^ffs/K^fc^w* ^ ft -5 o 
[0018] 

rii^tlTv^Tt iv^C i-gT^^^SJ , riJI^TuTU^C 2-6 
Tit^iiSJ , rii^tltv^Tt iv^C 2-6 T^K^iSJ , riK^^T^T^ 

Ift^tlTuTt iv^C y - j 6 77 ^^iSJ & ir if «b ft £ . 
[0019] 

* sfl m m * ^ r c j _ 6 t >i * >i s j t txit. & \z m *> <r> & u fi *j . $1 a: > ^ . 

x. -f- ji „ V7*nfik "7* f- ;u x -f V ~f + Ji , s e c - "7* ^ ^ . t e r t - "7 -7- ^ „ ^ 

> * >l x -f V ^ > f i , * * -<> f- >u . *r is >l t£ £ ft'f If <b ft -5 » 
[ 0 0 2 0 ] 

* Bfl |ffl m * <7> r C 2 - 6 T ^ ^ - ;b * -I h L T li - i ffti^*^i'), 0J £ 14 if - ^ 
N 7° a -< x ji x ^( V7'n^zjL., 2 — "7* -f - > — 1 — Jl „ 4 > f" > — 1 — -f ^ „ 5 — 

-\ * >fe > - 1 - -f ^ >fc ^ l"f ^> ft & o 

[ 0 0 2 1 ] 

* B^ ffl m * ^ T C 2 - 6 T ,l * - >i> S J tLTIi, ft lc Kf *) ^ t£ x^m *) . M*.\$2--7 
* > - 1 - A >i . 4 - -<> ^ > ' — 1 - -f ^ . 5 - -\ * is > - 1 - -i >i 4 tr ft*^ if «b ft * = 

[ 0 0 2 2 ] 

*BWt^^ TC 3 - 8 y ^oTi^f^SJ i: L T . ft tc Kf 0 <7> * V^FI 0 . fj ^ It is 
9 a 7° a t° ;L- x y ?n7*f >- ^ n > ^ ;L- x >- ^ a ^- # (f ^ ft § 0 

[ 0 0 2 3 ] 

*BWf^^rc 6 _ 14 7 1 )-4SJ i: L T 14 . ft lc »f *) <ry % v^FI 0 . 0J ^. 14 7 x - 
>i . 1 — 7 ^ x 2 — 7 ^ Jl N 2-^7iz') )k 3-tf7i-M, v 4 — tT 7 x x. 
^ . 2 - t > x ;u £ h*m If ft -5 o M C 6 _ i 4 t - ji It x & ic fiSft 5 ft T 



uTtJ; <, ffifrttllz fl&ft 5 tl fz C 6 _ ! 4 T V - ;u t L T li . fjilfr h 7 t h* n-f 7 

* >U 4" £ ;b*^lf «b tl -2) o 

[ 0 0 2 4 ] 

*B^$ffl#tf^rC7_ 1 6 77i^iSJ i: LTIiv ft IZ Br *) <r> ft FJ! »J . fj £ li ^ > 
i>* ^ , 7 1 4> f ^ s y7i^.i>f 4 N 1— + 7 f 4 > f 4, 2 — + 7 -f- ;b > ;U x 2 , 
2 - y 7 1 ^ i x f A , 3 — -7 — >i -f n tf ^ s 4 — 7 1 - 7* f i , 5 — 7 

x 2 tf 7 1 — 'J i i ■f i % 3 — tT V oc ^ V > * >l x 4-^7i-'JJl>f Jl,) ft 

if )b*^i-f bti-5o 
[ 0 0 2 5 ] 

*BWI^^ rii^TPTtint Fn^-ySJ t LXlt, ft iz Br *) <?> ft ^ FH *) . 

^tlTv^Ttckv^^BI^-df-xSJ . rii^tlTuTi iuC 6—1 4 T ' ; ~~ ,l * * iy 
S J . rH&StlTv^-Cbckv^C 7 _ ]_ 6 77 t^f ySJ ft if If <b ft £ . 

[ 0 0 2 6 ] 

* Bfl |ffl # <?"> T C j _ 6 T ^ n ^ x * J t L T tt . iff lc Br v </> ft O Fi *) » #J x. > h 
x . x h ^ x . ^ V7-Pt;dfy, 7' h ^ ^ s ^ V7*h^fy, t e r t - ~f h * x 

. it^ry, ^^y^t^y^Jr**f IfbtlS. £ fx . * Bfl ifsffl * tp </> V C ! - ! 0 

T ^ n df- x * J tLTIi, JiISC i-gTi^drySic^iT, ^ 7° >i ir * x . * 7 * 
>l ir^is . ; — ^ * x . x >V ir ^ is ft if l-f ^ tl £ , 

*B^II^^ rCi-gTin^fy-Ci-sT^n^ySJ HTlJ, If [C Df V <7> ft 

v^Flv. #0 x If > h x > h x . >h^->-^h^-x. ih ^y n ^f-y, ^h^f-^^h 

* x ft if fc*#Uf «b tlS o 

* Bfl m # * <7> T C ! _ 6 T >l * >l X ;u * — ^ — C 1 — g T ^ n x S J i: L T ti . ^ lc 
Df v <^ ft m *) . ffl*. It * * ^ >l * — ^ > h ^ x . > ^ ^ X * — ^ 1. h ^ x . x ^ ^ 

X * — ^ > h ^ X . Xf iXi^-^Xf^-yf lfbtl§„ 

[ 0 0 2 7 ] 

yS^f If btl-5o M * fiH ^ x * <n iff M ft #J t L T tt . ff => \l h* nf^-it^y 
. f T'/'i^t^ry, f'Jy^t^y, f 7 ') 4t^-y, t "t '/ 'J ^ t y , ^ X ^ 
it^ry, 7 'J ;b ^- * =y ft if If h ft % . 
[ 0 0 2 8 ] 

* Bfl |ffl # 43 </> r C 6 _ 1 4 t - >i ir * x m J UTli, *f tc Br *) <n ft v^Fi , #y x. ti 
x 7a:y^->- x l~ + ^^>vir^^. 2 — 7 =f- Jl ir * x ft £ ^ tf h ft Z> o 

[ 0 0 2 9 ] 

*BDai*^rC 7 _ 1 q T^i^rit^ySJ fc L T . iff tC Bf *J <^ ft V^FI 0 . <W ^ 
[J-Oy ^ t^ry, 7i^f ^t^y^t^flfbtl-S. 
[ 0 0 3 0 ] 

* BHIffl# ^ <?) F 5 tiT T t «k v w ^ ^7 7' h £ J iLTU, iff lc Bf v <^ ft v^Fi »j . 
^iJxti. r > 7' M J , r^B5 5 tiT v^T t =fc C i - i o t ji * ji * irm J . V M. 

J . r UBi 2 ftX X ^ J: C 7 _ ! g77i^if tlj ft if if h ft % . 
[ 0 0 3 1 ] 

*BWf*^ TC 1 _ 6 7<K»if tSJ UTtt, ft lc Df »} ^ ft v^FI v . fj x li > 
;u ^ 4- x x ^ ;u ^ ir x 7'nf;^t^ VT'nfif t, ~f * * * * sec-y" ji -f- ir , 
t e r t - -7* * ^ * * ft if ^ # if h ft -5 o Jfc, *BWf TC 0 7i^f^f tSJ 

i:LTli. _h IB C i - § -r >i * ji =F ir ^\z1]U z_T , *>rf*f->i**^ ir ? * ji * ir . ; — ^ 
fir . T x ^ ^ ft if Jb*# if h ft -5 o 
[ 0 0 3 2 ] 

*BH!ffl#*^ r^^H^^-SJ i: LTli. ^M!<^ riilU -?g»$tifc > ^ ^7 ~f Y 
%t)*mi-f hftZ> . s^^^I«^ ^S<7>^iift#lJ i: LT ii. r h 7 t |<ntf7-^f t> 



>/ M >l * ir . ^ ;u f ^- s ^ >/ ^ f ^- x ir *r *Y '/ V ^ f ^- . -f i — ^ f ^- s 7 'J ;u 
f irtsi if t)*¥vr htiz>« 
[ 0 0 3 3 ] 

*i|SB» + <7) TC 6 _! 4 T'J-^f tSJ i: LTli> iff IC Hf 0 <?> ft PI ►) . 0IJ x. It y 
— * ir , i- + 7f *f 2 — -J- 7 ^ * ft £ fc*^ W* <b ti 5 <> 
[ 0 0 3 4 ] 

*B^SH*4'<^rC7_ 1 6 77 i^ri^tSJ t L T . iff ic Br 9 <?> ft v * PI *) , m it 
-<> >i f ir . 7 i ^ f ^ f t ^ Jf a* f if btiS. 
[ 0 0 3 5 ] 

*Bfl$ffl«*<7> rii^S J iLTli, iff lc»f 0 <0£v*R| 0 . 00 £ tf\ BiCMJf ^ i: L T 
. ^il^fl-miclillf , Sidf Sl/tiSf fc^jg litis 1 Xli 2 If. 14uL4 
ii0^fnJSf^#tf54vai 4M (^H. 2iXU3ijt) £f 3; L < li ( 

i) 5ftuLl 4M (ffSL<lJ5^uLl 0M) ^flSilS, ( i i) 5 ftu L 1 4 
Mi^illiSS^: if 3b*#i-f <bti£<, fti^t 5 £ li 6 MiilliJIS^ffi Lv^ 

0 M 1$ i£J \z it s 00 £ It f x — ji ( # J : 2 - f x — ;u N 3 - f x — ;u ) . 7 >; ^ ( 00 : 2 - 
7 >; ^ . 3 — ^ m ^ ) N t" >; ;u ( fj : 2 — t: i? >i . 3 — tr ') i? n . 4 - f >; ^ n ) N 
f t •/ >) ji (M : 2 - f t »/ M ^ . 4 - f t ^ . 5 — f t */ >; ^ ) . ^ *t */ ') >v ( 
M 2 - ir**f"f >i . 4 >i . 5 — ***t V ') >\> ) . * ) ') >i ( ® J : 2 - 

; ^ . 3 — ^ M ^ . 4 — * ) ') >v x 5 — ^ ; 'i >u . 8 — ) ] ) >i ) . -i v ^- ; >i ( 
#i J : 1 - v ^- ; 'J ^ . 3 — -i v ^ ^ v ^ x 4 — 4 v ^ ; >; >v . 5-^^; , t" 
=> i? — >i x tf 'J 5 — ( 0J : 2 — tf 'j 5 — >i x 4 — tf >; 5 — >i ) x hf n M ^ ( : 

1 — t° a >i x 2 - f o ') 3 - tf o ') i ) . ^7'/')* ( 0iJ : 1 — >f 5 ^ 'J >u . 

2 — -i 5 ^ ji x 4-^7 V ;u ) . f 7 ') >i (M : 1 - tf 7 ^ , 3 - 7 •/ 
'J x 4 — t° 7 M ^ ) . f M f i? — >i ( §\ : 3 — f 'J 7* >? — ;i, x 4 — f 'J r — ^ ) . 
-ivf T'/n ( #0 : 3 — 4 v f 7 v ;u x 4 — -f v ^ t •/ >i . 5 - r ; f 7 >/ 'j ;u ) 

. -iV^rf ;u ( f J : 3 — -i V ^ '/ ') >l , 4-^ V^^'/'J 4, 5 — V ^- ^ */ ') >l 

) s > h ^ ( 0J : l - > K ^ . 2 - > H >i . 3 - -i y K ^ . 5 - > K 
>i) , 2 — « y * t '/ ^ . 2 — 5 > ^ df- +>■ >/ 'j ;u x > </ 5 y •/ ^ ( $J : l — 

> </ ; 7 •/ ') >i . 2 - -< > -f 5 7* >/ ^ ) . ^ y »/ [ b ] ^ x ^ 4, ( : 2 - ^ > 
</ c b ] , 3 b ] x ^ > >/ [ b ] 7^^^ ( fj : 2 - ^ y 
'/ [ b ] 7 7 - ^ . 3 « > •/ [ b ] 7 =3 — 'i . 5 <y '/ [ b ] 7 7 - ^ ) * if 7f # 

^ * fi3 S I 0J x. ii tr a 'J ^ ^ ;u ( M : l - if a >; ^ — >i x 2 - t* n 'J y - 4 , 3 - tf n 
«; ^ - ji ) , ^- df. v 1) ij =l ji ( f j : 2-^-^-4- >/ i> — >i ) , -i ^ ? •/ 'J — ->b ( f J : 1 
y >/ 'j — •'U N 2 — -f 3 r — ^ . 4 — -f 5 ^ ■/ — ^ ) . f ^ ^ — >i ( #J : 1 

— hf s j — >i , 2 — tf ^ — ^ . 3 - t - ^ ') 7 ^ ji- , 4 — tf i? — ji ) . tr -< 7 ^ 

— ^ ( 15!) : l-f^7yz;k 2 — t" ^ 7 ^ — ^ ) . t >i * — ^ ( ffl : 2 — t ^ * — 
^ s 3 — t ^ * 'J — ^ , 4 — ^ ^ * — >v ) . ^ ^- 1 ^ * v — ^ ( #ij : 2 — ^ ir ^ n * 

— ^ x 3 — ^ ir ^ >v ^ '] - ^ v 4 — ^ ir =e >i * — ^ ) . f h 7t Fnt"7^<k -r- h => 
t FnJf- J 'J;k fhnFn^V^J 'J)k 2 . 3 — ^ £ K n — 1 H — A > K ') >i 

: 7 t h*n^>h* , ytFP^fVJil (|: 1, 2 - x t K n * ) ') >i ) . 5 , 6 

, 7, 8-f F7tN-4H- [1, 3] * T "/ n [5, 4 - b 3 7 -If t:' — i v 3, 4 
-ytFn-2H-l, 5 - '/f 7^f-*, 2. 3, 4, 5-fFnFn-lH 

- -<> ^/T-if 4 if coi^^mmmmm^i tfrmtrbtiz. 

[ 0 0 3 6 ] 

*iit^ rc 1 _ 6 7»^)LXii*-^sj tLTii, iff \z m *) ft pi o . 

U > ^ ^ X ;U * — ^ , If ^^Jl * — ;L # l-f ib tl 5 o 
[ 0 0 3 7 ] 

* Bfl m • + <7> r C ! _ 6 T >l * >l 7x ;L ~7 1 — >l S J t L T tt » iff Df 7 ft V ^ PI *) . fj 

^. li > f ^L- X 7 >f — , If )U»17 -f ^ fc* ^ l-f ib tl £ . 

[ 0 0 3 8 ] 



'j - >i >i * — >im\ t L T it . iff tc Bf *> <?> 



, 7 i - il, X ;l. * - 1 

[ 0 0 3 9 ] 

*BWI^^rc 6 _} 4 7')-iX^7 ^^SJ i: L T ti x iff tc Bf *J 

Mx.lt, 7 3^ — >l L >l 7 1 — >l , 1 — f- ~7 * >l X ;|, V A — >l s 2 — ^ 7 ^ 4. 

4 if ix>*#Hf <btl3o 

[ 0 0 4 0 ] 

* Bfl |ffl $ co r ^ 7 - -T- >l ft 2 tl T U T «t =k v> 77 >l # * •> >l £ J t L T It » 
Pi *) . #J £ a: 77 ^ # ^ x ^ . c j-gT^n^y-^^t'-^S (i : > 

— >u x x h >- 77 ^ # — ^ s 7° a ?K ^ >• 77 >i — ^ s t e r t - "7* h x 77 >i # - 
6—1 4 T 'J — ^ ^" >• — 77 ^ * — ^ S ( #J : 7i 7 v 77 ;u # — ^ V ) x 

7 ^ h >i ir >- — ii >i /K — >i ID CM '• ^ > ! J >i ~fr >- 77 >i t* — ^ „ 7 x^f 
* — u- ^ ) ft if tf h ti & o 

[ 0 0 4 1 ] 

<7>ft v^Pl »J . 14uL5 M<r>±.m o r> JfT J T'ltl 5 tlT v^T «t =fc v> 
g T >l *c >l S J ¥ tf "b tl § o fj ti x J- * >l . x -f- ;u s 77° a tr ;u . -A V ~? 
>l . t e r t- ~f f- >l s V^f h 'i 7 ;u 3- a > f- ;u ft if tf *b tl £ . 
[ 0 0 4 2 ] 

* Bfl # 4j <7) r^ny>f^tlTuTt iViC !_ 6 7*3^ySJ i: L 
0 <7>fti->Bf »? . 1 ftv> L 5 flM<30_hie T^a y>)|f J fgR$ tixv^t % =k 
_ 6 t ^ n ^ * J tf h tl £ . 0fl li\ > h x » x h ^ >• . >f V 7° n 
-7-FJfy, h 7 ^ ir a > h ^ >> ft tr if h ti -5 . 

[ 0 0 4 3 ] 

*BDIII^<^ T ^ ) — X It 'J — C j.gTJl^^-T 

v^Fi 9 x _hie r C i-gTi^ilJ T*t J-Xliy- 
o 151 J z. It . i f 'l 7 ; 7 x X ^ ;U T 5 7 x 7' n f 4 7 ; 

5 J ft if **^ff "b tlS o 
[ 0 0 4 4 ] 

* |E # ^ <7^ T ^ ) - X It iS - C 6 _ i 4 7')-i-7; ;SJ HTli 
ft Pi 0 . _hie T C 6 _ i 4 7')-*SJ ft J-Xliy-Ii$ftfc7; 

tl Z> o ^IJx.tt\ 7 i x ^ 7 ; ; , ^71^^1-5 7'. 1— f 7 f i 7 ; J , 
7; 7 ft Jb*#l-f "b tl Z> o 
[ 0 0 4 5 ] 

ft m *> . _hie r c 7 _ x 6 -r & * ^ * j ^ ; - x i± ^* - g& $ ti ?c 

if <b tl -5 o #J £ li x ^ > ti ~r 5 7" . 7i|fi7; Kj; i-f <b tl -5 . 

[ 0 0 4 6 ] 

^MflffflS^^ TN-C 1 _ 6 7i^i-N-C 6 _! 4 t - ^ - t 5 >» 

. ft tc iDf 0 ^> ft pi *) . _hie r c ! _ 6 -r ti * >i m j ik ^ _hie r c 6 _ 4 4 

T 3 tl t 5 S )b*#if tl & o #iJx^. N-Hi-N-7izi7 
^^-N-7^^^7 7 ^ ; ft if 3b»^ Vf h tl ^) o 
[ 0 0 4 7 ] 

* BH Iffl # ^ <J0 r N — C 1 _ 6 7i^^-N-C 7-1 6^^^^r^-^5 

i± x ft tc nf 0 <t> ft pi *> x _hie r c 1 - 6 -r >i * >i m j jk v _hie r c 7 _ 1 

S J T*Ittx?llf;7 ; J S^#lf bil^o ^IJ x «\ N - > ^ ^ - N - -< > 

— >l — N Oyi7; ; x N-ifi-N-7i^f^7 5 >» x N — 

7i^f *7; ; ft £ If "b tl £ o 

[ 0 0 4 8 ] 



g& x? tifc-r s j m 

J x y i f i 7 £; J 



ft PR 9 x 
— ^ ft if )b* ^ 



c7)ft V^PI 0 x 
7x. 11,7 ^ ^ 



iff »f 0 co ft 

h df- 5/ 77 >l t* 

~>lW) x C 

C 7 _ ! 6 t 
^L- ^ :> ^7 ^ 



ti x iff \z Bf 0 

_hie r C ! _ 

n tr ;u x 7^ 



T ti x iff tc Bf 

_hie r c i 

# x x t e r t 



iff tc Bf *) <7) ft 
if h tl ^> 
x y I f 4 7 



x iff ic Bf ») co 
) a fc*ipif 

2 - 7 ^ Jl 



ti x iff tc Bf *) 



m j l t ti 

7 'J -iSJ 

3 J x N -x 



t 1 S J i: L T 

g 7 7 4 ^ 4 

^ T 3 7 x N 

IX ^ ;U — N — 



^ Bfl m 9 * co r ^ j - x it - c i - q t >i * >i - ti >i ^ >i m j htil # ic it 
n^ftvii^ _hie r c i _ 6 t ^ ^ ^ * j t ^ ) - x it i? - mm $ ti tz ii >i ^ a h m 

b^lf btl§» ffl It s i -f- >i ii >i =E A 'i . x * >i ii >i * A n . ^ > ^ 77 ^ ^ A 

H x ;r 77 ^ t ^ s -X * ^ > =F >l il H t -i >l W l"f "o tl -S „ 
[ 0 0 4 9 ] 

Bf} <7> T ^ J - X ti i>* - C 6 _ ! 4 T ') - >i - ii >i =E A >i * J t LTIiv iff lc 

Df ») <7> & ^ fi ») . _Lie r c 6 _ i 4 t v - >v m j x* ^ j - x\t s j - w.i% £ ntz n >i ^ ^ 

>i ^ t,*^ if h il £ . fj ti s l- + 7f 4^*n*tii, 2 — -t- 
"7 ^ ^ 77 ^ -i >i # fc*^ ti 1 ' ^ tl ^> . 
[ 0 0 5 0 ] 

* Bfl fffl # ^ <7> f ^ >» - X It i? - 5 tz ^ L 7 H « ^ ^ - il >i >* =E -i n S J t L T ti . iff ic 

HiIT^^^*iI^^^®litl-5 1 Xli 2 ft. 1 L 4 fi^^^nj^^^ 

#f ii ^ ffl t L T tt . 2 — ^ >v ii >v =e -i 'i , 3 — ¥ ') >v ii >v =e -i >v N 4 - t" ^ 
ji ii >i =E -i >i , 2 — ^ ^ — ^ ^7 >i =E -i >i . 3 — ^ ^ — >i il >i =E -i >i # Vf h*l%> 

o 

[ 0 0 5 1 ] 

* |ffl # <7) |- ^ j - x It iS - C i - 6 T >i * >i - A >i ~7 -r ^ <i >i m J t LXlt. iff IC 
Br 9 <?> 3: BR 9 . _h 10 T C ! _ 6 7 t ^ ^ S J t* t ; - Xli y - I}| $ tit x t 7 7 t ^ 

^ £ «b tl , 00 x. li\ >f 4X*7rt^k X f ^ 7. 4 7 7 t > ^ X )l 

-7 T =E -I )l . ^ 31 ^ ^ X Jl. 7 r t -i 'i tz £ If h tl -5 o 

[ 0 0 5 2 ] 

* Br^ |ffl m + <7> r t ) - X it v - C 6 _ j 4 t - ^ - *n y t =e -i >i S J t LTii, Jff 
\z m *) <r> t£ *) x ± 10 T C 6 _ j 4 t - ^ * J T- 1 ) - X It - W.i% $ tl fz x ji -7 t 

=E -i il £ h tl . #IJ X. a\ 7i-i7il77i -I'k y 7 1 — 4 7, 4 7 7 "E ^ 4 x 1 

- f 7 f i 7s i 7 7 t 2 — "7 ^ ;r 7x >l ~7 y =E A 'I & t ¥ if h tl § o 

[ 0 0 5 3 ] 

*Br^|ffl#43<^ r^ft^tlTv^T^Jcv^C ! _ 6 T >i * >im J . r^ft^tlTv^T^Jcv^ 

C 2 -6 T;by - ;l -*-l^ r^^5tlTv^Tt=kv^C 2 -6" F ^^- ;b *J^ T^f^^tl 
Tv^TUv^C j-! o 77 ;u ^ >- * (gf^^tlTv^T^Jcv^C i-gT^^^rkS^a- 
tf ) J J; V VM.m ^tlTv^Tt iv^C ]_ _ 1 0 7^%^f tS ( gf^ 2 tlT T «t «fc 
C 1 _ 6 7i^fif tSt^tf) J UTli, #0 £ li ( 1 ) Yy ( 2 ) t H u * 

y|; (2) 7; js; (i) - hoi; (S) yr;l; ( 6) ^ n r> t h'n^y 

T5 7Sx — h a S x /7 JI, Anyyf^tlTv^T^iv^C i - e 74^fiS, 
t J-Xliy-C 1 _ 6 7^^ri-7; C 6 _ 14 T'J-^S. t i-Xtiy-C 

5_1 47'J-Jl-T; ;i, C 3_gy ^°74^f4i > Cx_5"F^=!^rkSx C i 
_ § T )l Zl $c is — C j—gT^X/^rkSx C j _g tS^ C j _ g 7 i 4 7 

;L- "7 1" ^ I . C l — Q T >l *c ji x >V — >h | x C j _ g 7 i ^ 4 7 i * - - C } - g 

7 4 3 Jf- y S , ai 7n -t- ^ f b x? tl T v ^ X ti J; v ^ 77 ^ /K y- >i> S x ^i^t^il, ^ ir ii >i 
=E -i >l * x t 7 - X ii ^ - C i - q T 'I * >i - ii tl m t >f tl S x € J-XtJy-C 6 _ 
2 4 t — ^ — ii ti ; \* -f ^ S x 7i77t^(4S, t J — X It i? — C i — 5 ~r >i *c >i — 
7i77t4iSSl/t 7 — X ti i> — C 6 — 1 47')-- , r-7477 ; E x f ^ bjitfti 
S 1 'Srv^ L 3 fi<7>g|^ST'g|^ $ tlT v^T t «fc wfllS (ffJ L<!i7 kk t° M ^ ;u 
. ^ :x ^ ti , f 7 7 'J 4 , =f~ T "f ') tl ^ ir *vr*f V ') >i . \£ => — >l ^ > >/ 5 ? '/ 'i ^ 
) : ( 1 ) =E ) - Xlt i? - C i _ 6 -r >i * ti - -y 5 7 S ; (8)^7-Xiiy 7 -C 6 _ 14 
7'J-i-7; il; (9) t i-Xtiy-C 7 _ ! 6 77i^i-7; Ji; (10) N 

— C i — § ~r >i ^ >i — N — C g — i 4 7 'J — ti — 7 ; J S ; (11) N — C i — q ~r ii ^ ii 
-N-C / _! 6 77)L^*-7; J|; (12)C 3 _ 8 >-^ 0 ^^^^S' (13) 



r^tSftT^Ttiv^C i-gT^ndfy* ; (14) c i _ g 7 >l * >i * *m ; (15) 

C i — 6 t >i df- 4 x 4 7 -i — >i £ ; (16) C 2 g 7 i ^ i t, i ;i\ — ^ S ; ( 1 7 ) x. * -r- 

^ ft 2 fix v^T t J: >l t°*c x ^ * ; (18) # 4 ^^E -f 4 I ; (19) ^ ^- ^7 4 t -i 'I 
m ; ( 2 0 ) t y - X It x - C i - g 7 >l * ji - ii ji A >i m ; ( 2 1 ) t ) - X It i? - C 
6 _ 14 7')-t-*iA't^ii; (22) t ;-Xliy-5^uL7MIiH-^74M* 
t -f 4 I ; (23) ^ ^ 'f^r y ^ ST'iI}| ^ tlT v^T t J; u C 4 _ g T >l *r >l — Jj )l — >l 
T (i : ?-bf ^ ; , T'a 5^ ) ; (24)^dV>jIT. t Fn^f 

x L T; 7 L — hnl> y7 JI, ;\ a V > ft $ tl T X %j =k C 4 _ g T >l *r >l 3$i 
, ti-Xliy-C i_ 6 7^i-7; iS, Cg_ 14 7V-4L t ; - X It x - 

Cg_i 471-4 - 7; JS, C3_gy ?07i^*S, C i_g7^3^yS, C 
1 _g7^3^y - Ci_g"7 7 4=' J r>-S. C j-g7t^if tS, C 4 — g 7 i ^ ^ 
7 -( - *S, C 1 - g 74^^ X^^-^Sv C 1 _ g 7 4 4 X * ^ - A - C 1 _ 
g7^n^y| v iXfifb^tlTV^T^ iu^/it^y ilv il >l >l L * ir ft 

^ ^ -f iS, t ; — X li x — C 1 _ g 7 ^ ^ ji — ii >i >< =E -i >v t J-Xfly-C g 
_ 1 4 7 V — >i — i] >i ^ A >i X ^ 7 t t ^ 1, t J-Xliy-C ! _g 7JKi 

— X 4 77 t t 4 S Jk U t J-Xfly-C 6 — 1 4 T ' j ~~ Jb _ 7x ;b 7 T ^ ^ ^ * ^ I* 
tl £ 1 4Ha3I^)IiST-I»^tlTuTt iv^C 6 _ j 4 7 'i-^t^yl ; (25) 

^ a r> t h'D^-yS, 7; JS, - Fnl, y7 ^ O V > ft 5 tl T V^T ^ 

iuC 1 _g74Jf4i v ; e^-Xttx-C 1 _ 6 T'4^-4-T5;S. C g _ ! 4 7 'j 
-*S, t 7 — Xliy-Cg-i 47'J-i - 7; JS, 03-8^07)^^1, C 

4 _ g7^3^yi> C J — gT^n^fy - C J_g7 4=!^r>-Ss C 4 _ g 7 4 ^ 4 ^ 

tiv C i_g7iJf)U*7 -f-ij, C 1 _g 7i^iUi*-'i'i> C j _ g 7 i 
^ 7x >i t- — ^ — C i_g7^nJfy| v xxf ;Mb^tlTv^Tt iv^^.f^y )l-S, 
*4A't^(ii, f t*4A't^i,S, t J -Xliy-C 1 _ g 7^^-i-^4M't i 
t J — X It i? — C g _ j 4 7 — », — ii >i =E A >i ^4 7 7^^1-1, ^ 7 — X 

ti X - C 1 _ 6 74^f4-X47T : E^4S/J({;t J - X It X - C g — 4 4 7 'J - 4 - 7 

47rt ^4S^bl!ltl^ 1 L 3 I^IllTliS tlT^T «t =fc v> C 6 _ 4 4 7 
•J — ^ * ; (26)«*ii^-^->-S; (n) x*77t^f*S; ( 2 8 ) t 7 - x x - C 4 

_g74Jf4-7i77t^H; (29) t J-Xliy-Cg-! 47'i-4-X477 

t^iS ; (30) Aar>Jgf N t Hn^fyi, 7; JS, -Fnl, x 7 7 S . ^ a r 
> ft 2 tl T T t =fc o C j_g74^4S v t ; — X It x — C 1 — §-r >i * >i — 75 Jl 
. Cg_i 47 9- 4S, ti-Xliy-Cg-j 479-4-7; i|, C3_gy ^ 
n74^4l, C i_g74nJry|, C j_g743^y-C i_g743^yl, C 
j_g74^-4f tiv C j _ g 7 4 4 A 4 7 1 - 4| v C ]_ _ g 7 4 ^ 4 X 4 jfc 4 
S . C 1 _g74^47i*-4-C i_g74n^yi, X * t 'Mfc £ *l T V * T «fc V» 
*4t^y4S, ^4A't44i s f t^4n*t4)l,i i ti-Xfly-C }_g74^f 
4-*4A*t4;li v ti-Xliy-C g_i 4 7 9 -4-*4M*t4i|, X 4 7 y =E 
-f4|, t J - X X — C 1 _g74Jf4-747 7t ^4S^lfi J-Xfly-C g_ 
4 4 7'J-4-747 7t^4Sit)^IIill^ 1 & L 3 I<7)IiST?IJ$ 2 tlT v^T «t 
^1^7-! g774^f4t^yS; (31) Cg_i 4 7')-4X4 * - 4S4 tfrhM 

\t*iZ> 1 =5rv^ L 5 I<7)IISStf tif nifiloril'Srf HctLTv^Tt J; , |~ C 4 _ g 

74^4ij , rc 2 -6" F ^^- ;b *J^ rc 2 -6" F;u ^'- ;b *-i^ rc j - 4 0 7 

^n^fyi (C 1 _g743Jf-ySt^tf) J fci^rC 4-4 o74^r4ftl (C 4 
[ 0 0 5 4 ] 

tiv^C 6-1 47'i-ilJ , rit^tlTv^T^iv^C 7 - 4 6 7 7 4^4SJ , f 

li^tiTv^t iv^iiisj , rui^tiTuTiiv^iit^ySj , rg«2 

tlTv^T^Jcv^C 6 _ 4 4 79-4t^-ySJ . [W.\%$*iXv*X^ kv^C 7 _ 4 g77 



t LTlis 15U x. li ( 1 ) A D y>If ; ( 2 ) t h'o^yi ; ( 3 ) 7; JS; ( 4 ) - h n 
(5) x t ; * ; (6) HfH £ tlT v^T ^ J; C 4 _ 6 ^ ^ ^ ^ * ; (7) W.i%2iix 
v^T^J;v^C 2 — 6 7 '^- ^ * ; ( 8 > HfH 2 tlT v^T «b J; C 2 - 6 T ;U ^ — ^ * ; 
(9) *\ n r> jf T. t Fn^yS, ^ 5 ^ S . - hoS, 7 7 ; S . ^ a r> ft 3 tlT 
v^Ttiv^C i-g74^^S, t ^-Xfiy-C i-gTi^-i-T; JS, c 6-l 
4 7 l i-ii > ti-Xliy-Cs-^T'J-i-r^ C 3_gy ^o7*^* 

55 . C l-gTi^^fyl, Cl-gT'^^y-Cl-gTJ^JfyS, C J _ g t 4 

^ 4 -f- ir 8 . C i — g T 4 *f 4 x 4 y s — >i S . C j _g 74^^Xi*-4S, c 1 — 
6 T 4 ^ 4 7. 4 * — 4 — C |_g7^n^fyS, :x x -r- 4 it 2 il X \7 X t> J: 77 4 # ^ 7 
4 M . ^i^t^bS, -f tJ- 77 4 > * 'E A 4 S „ ^ ) — X It is — C i — g T 4 *c 4 — il 4 

t-1*S, =E J — Xlt is — C g _ l 4 7 'I - 4 — ^i^t'til, X ;b 7 7 t S , ^ 



- :< ti 7 

4 — x 4 7 7- ^ A >i S ^ h M it U £ 1 & v ^ L 3 flM <?> 
j 4 7'J-ii; ( 10) ^ a r> jIT. t h'n^f-y 



C 1 _ 6 7 4^4-7x4 77'^^4S7%^ ; E^-Xli7-C 6 _ 1 4 7'J- 

^ a r> ffc£ tiT ^ =k C i — §t >i ^ >im. ^ J — Xlt 'J - C i — q t 4 * >i — t 
C 6_i 4 7')-4S, =E J - Xlt is - C q - i 4 T ') — >i — 7; il, C 3 _ 
gy ?07^^iS v C l_674nJfyS, C J _ g 74 H^fy-C J _ g 7*3 Jf-y 
S x C J _ g 7*^ * f tSx 01-574^^X^7^48, C j _ g 7 4 ^ 4 X Jl 
^ ^ 4 J£ x C l — g T 7 4 *r 4 7. 4 * — 4 — C i_g743^y| v 7s -T" 4 f t £ tl T V ~> X 
^1^4^'^^ 4|, ^ 4 a' t -f 4 S v f t*4A*t4 4g v t i-Xfiy-C J _g 
T 4 4 — 77 4 ^ ^ A 4 S . t i - XlJy-C g - l 4 7 'J - 4- ^4 A't 7, 4 

77t^4i, t;-Xiiy-C 1 _g74^4-A4 7T€^4S&i;t j-xiiy- 
C 6 _ ! 47 ')-4-X477t^4Si)^IlJtl§ 1 t£X~> L 3 i<7)IiST'I}|! 2 tlT 
v^T s tJcv^C 6 _ 14 T l J-4^-^f>-a; (11) ^ a r> 1ST. t K n ^ y 1 , 7; Jl 
x — h^S. 7 7 J S . Apy>ft:$tlTv^t iuC i - g 74^-41, t ; — Xlt is' 

— C I_g74^f4 - 7; JS, Cg_i 47')-4|, t; — Xtix — C 6 — 1 47'J 

— 4 — 7 ^ J 1 v C 3-§y ?n74^4l, C 1 _g74 3^yS, C 1_5 743^ 
y-C i_g74n^fyS, C i_g74%4f tS, C j _g 74^4 X47 ^z4| 
. C i_g74Jr4X4*-4|, C 1 — g ~T 4 4 7. 4 * ^ 4 — C i _ g 7 4 a ^ y i 
x 1 X t ^ f b ^ tl T v ^ T t i 4 t* ^ y ^ 1 x ^/4A't^4i, f t*4A*t^(4S v 
t ;-Xliy-C 1 _ 6 74^-4-*4A't^iS v t ; — X It 'J — C 6 — 1 4 77 ,; ~ ;U 

— il 4 ; n* ^ A 4 S . X 4 7 T t 4 4 S v ; EJ-XlJy-Ci_g7 4^4-X4 77 ; E-f 

4SSlft ^ — X It 'J — C 6 _ 1 4 y M — 4 — X 4 7 t -i 4 * fc> h M It il Z> 1 ioL3 
i^IiST'Ii^tlTv^Tt il^C 7_ 1 6 77 ^^r4t d f-y^; (12) nny>||f 
. t Knif-yS, 7; - hal, ^ T J a n r ^ ft ^ tlT T i C 1 _g 

7 4 ^ 4 S N — Xii^-C 1 _ 6 T'4^r4 — 7; JS, C g_ 1 4 7'J-4S, ) 

— Xlt is' — C g - 1 4 7 'i - 4 — 7; JS, C 3_gy 7D74Jr4S, C i_g74 3 
^ry-S. C i_g7 4n^y-C |_g7 4 33fyS^ C 1 _ g 74^4 f tS, C j _ 
g 7 4 ^ 4 X 4 7 ■j - 4 S , C 1 — 6 "7 4 4 7, 4 tJ^ — 4 S . C j _ g 7 4 4 X 4 - 
4 — C J _ 6 T 4 3 >- S . 3Z 7, -T- 4 f b ^ tl X V ^ T J= V ^ 77 4 t* *r is 4 S . 77 4 ^ ^ A 4 

f t7)4 A*t ^( >» — X It is — C 1 _ 6 T 4 ^ 4 — 77 4 ^* t A 4 ^ , ; — X 

It is" — C 5 _ i 4 T ') — 4 — 77 4 ^ >f 4 S x 7. 4 7 T ^E 4 * x ^ ; — X It is — C 4 _ 
g74^4-7,4 77 : E^4S&Df : E J-XHy-C g - J 4 7 'J - 4 - X 4 7 7 t 4 

*^^3ititi§ i l 3 m^wm^xmrnz nx\>x $j x\^nmm% < a 7 m 

4 , t° 'J is 4 x f Xz;^ f7 7* 'J 4 „ T 7 'J 4 x ir ^ *f s f ') 4 x tf 7 i>* — 4 x > 7 

•i ; t*'/')4) ; ( 1 3 ) t ) - X it is - C i _ 6 -r 4 ^ 4 - -r 5 ; S ; ( 1 4 ) ^e ; - X it 

is — Cg_l 4 7 1 J-4-7; Ji; (15) ; E7'-Xa7-C7_ 16 T7 4^r4-T5 

; * ; (lON-C 1 _ 6 7 4^4-N-C 6 _ 14 7'i-4-7^;S; (17) N — C 

1 _g74^r4-N-C7- 1 g77 4^4-7;JS; (18) C 3_§y ?n74^4 



£ ; (19) ^tlTuT^j iuC ! _ 6 T^n^yJ ; (20) C !- 6 7;^4f tS 
; (21) Ci_ 6 7i^;U47^iil; (22) C ^ — g 7 i ^ i X i — ^ S ! (23 
) i^tj1,£3 tlTl^Tt <kv*#^ #df-x ; (24) #^>*t>f^£; (2 5) ^ * # 

^t'f ; ( 2 6 ) =e ; - x a ^ - c i _ 6 t ^ * >i - ti >i =e a >v m ; ( 2 1 ) ^ j — x 

It 'J - C 6 _ 1 4 T ') - a, - ij >v =e -i >i * ; (28) t ; - Xfl i? - 5 & L 7 
— # >i > * t ^ * ; (29) X ^ 7 7 € 'f ^ S i (21) ti-Xliy-C j-gTi^i- 
^ 4 7 t t 'f 4 S * ( 3 1 ) t ; - XU y - C g _ i 4 7 'i - ^ - 7x i 7 7 t i 1 ; (32 
) C 6 _ i 4 T - >i x ;u * ~ >i mtz £fr hM \tfl £ 1 & L 5 M^) g^S^ ti^'tig 
^Hrii^figtC* LTV^T t <k V*. rc 3 _ 8 y ^o74^r*SJ , rC 6 _ 14 TM- 

. rc 7 _! 6 75j^4*j , riiisj , r«*m*^*j . rc 6 _! 

_ ! 4 7 'i-if tSJ fciV TC 7 - j 6 77^^if tSJ ifbtlS. 
[ 0 0 5 5 ] 

* Bfl flH * tf<7> rgJt^tlTv^T^J:v^-F5 JSJ ^LTti. iff IC Kf *) <n & V * BR •) . (1 
) gH^tlTuTtiv^C j _ 6 7J^^S ; (2) M.m 2 fix v > X «t =k v * C 2 - 6 T >l 
<r~>im; ( 3) M.m £ tlT v^T t «k C 2 - 6 T ;b ^~ >l * ; < 4) gf^$ tlTi^T «fc <k 
^C3_8/^7J^^i; (5)g^^tlTv^T^i;v^C 6 _ 1 4-F , ;-^S; (6) 
li^tlTv^Tt iuC 4 _ 6 7 ^ n ^ y 1 ; (7) tl~Z\^X % is ; (8 
) li^tlTv^^ iv^li^S (iff I L < tt7 'J \£ ') is >i x * x =. ^ . tf 7 '/ 'J ^ 
. ^tv/V^, * ^ -*r >/ M 4. ) * irfc^baStftlS 1 * tzlt 2 I^IiST'Ii^ TiXv^X 
t,J;U7; JS<j*f Ifbtl^. £ tlT v^T «fc J: ^ t 5 7 S J fc* 2 flll^Bfil* 

T-ii^tit7^ ;st^5J|&, cn^^g^aa. iitsiiif ^tic, #s 

«*m*»¥t-f <b ti* o i£#SliHgf{S^<?>#Fai£0J t LX it. trn 4^'/')y> 
x tf 7 % / v x > . hf v > . tf -< 7 i>* > . t ^ * > . -f ^- 1 ^ * ') y . >/ ^ > 
. ^-^--4- >/ 'J : j > >5r vr btiSo 

[ 0 0 5 6 ] 

* BHIffl* * <?> T a« 5 tiT T t i ^ t i, >v m J tUli, *?k:IBf»)<?>£v*ra»K 5^ : 
-COR 9 . -CO- OR 9 . -S0 2 R 9 ^ -SOR 9 . -PO (OR 9 ) (OR 10 ) . 

CO-NR 9a R 10a . -CS-NR !a R 18a S^-S0 2 -NR !a R ICa [it*. 
R 9 fc J: 10 ti. TO — * fzHmit o T . TK^ilT. 5 tlT v^T t «fc v^fb^K^S U 

fzltUm $ tlTv^T t «fc v^Jfim*^ L x R 9 a J: VR 1° a a . [a] - £ li S ^ t 

. yk«mT. w.m$ fix^xij &\.*ik<t*m£2irz\$w.m$ nx^x$j *\>nmm&-&^ 

R 9 3 fc Jc VR 1° a t j x pfjfi" -5 t t lc. li^ tlTv^T t i 

[ 0 0 5 7 ] 

R 9 3 J: 10 a *^f#-t -g, fc lc jT^i" -5 $ tlT v^T t =t 

\z'Mta < 1 1 1 M<?>S*jIT^#^s ^^ic^ai^T. fitHilT&vg^jl^^^jg^ti 

x tf ij is x ^ ^ =, ij is x ^ ;L , ^ 1; > x ^. ^ ^ )V jj- > ^ ^ T ,/ ^ > ^ ^ ^ ^ >/ >j 

> * * s # i-f ^ ti -5 . 
[ 0 0 5 8 ] 

i^^IJjlSfc LTIi, t: h'nJf-yi, nn r> ft^ tlTv^T t i C !_ 6 7^^iS 

x C g ]_ 4"T'J — iS, C 7 _ j 6 T 7 ^ * >i S * tr l-f <b tl -5 o 

[ 0 0 5 9 ] 



rUfil^tiTv^T'tckv^-r^^SJ <7> iff M 3r 00 t L T li . * ^ 5 ^ * ; # ^ * ^ x ^ * 
; # ^ > * t >f ^ * ; C i _ g t >u ^ — ij >i * — ^ S ( #1 : t ~b ^ ^ * -i v -f 9 J A >v . 
^ v^>? 7 -f ^ ) ; c i-gTi^^y-^it^-^S ( #fl : > h ^- ^ # >i # — ^ „ x 

h ^ y ^7 ^ * - ^ s 7° n # ^ >- # 4. tft — , t e r t — 77* h * is il >V # — ;u ) ; C 3 _ 3 is 9 

xi ~r >i *r >i — jj >i a* — >i ^ ( #!) : >- ? u ^ > ;u ti >i t* — ^ s >- ? c ^ ^ :> ^ # •'L- # — ^ 

) ; C s _ 1 4 T V — ;u — ij >l 4? — ^ * ( #J : '/ -i >l x l- + 7h^k + 

-f ^ ) ; C 7—1 6 7 >l *r 'l — ii >i t* — ^ S ( f J : 7 x — >i T -b ^ . 2 — 7 x — ^ 7° 

a > <c j -i >i ) ; C 6—1 47'J-*t^y-Xf*#-*S ( #J : 7i^it^y*^#- 

s -7 + >i ir is tj >i # — >i ) ; C 7—1 g t 7 >i >i ir *r is — ii >v t' — >i S ( #0 : -< 

is is >i ir is J] >i ft — >i . ~? x. ^ * >v ir ^ is ij >i # — >v ) ; t 7 — X li — C \ _ g T ^ 

*c >v # >i =e -i >i M : =e ) — X it is — c g _ 1 4 t — >i — JJ >v >t >f ^ S ; t ; — X ti 

i>* — C 3 _ 3 >- y 7 a T ^ ^ >V — t) Jl ■> * ^ ^ S ( f J : >- ^n7'nfJl*ilA't^i) ; ^ 
) — X It is' — C 7—1 g T" ^ ^ ^ — il >\s =E -i >l ^ ( $\ : ~<> is' 'l ii 'l =E -i >l ) ; C 
I — g T >l *r >l X >l * — ^ 36 ; — h nSx*Ij|^tiX^Tt i^C 6—1 4 T ' j ~~ Jb * Jb 
( fj : 7i-iU**-ii) ; #liIi^-^i#-^S ( M : f a ^ — ^ 
^7 ;u jj< ^ ;u x tr 'j >? ; ^7 ji t* — ^ ) ; C 1 — g t >i >i x ji -7 i — 3£ ; C g _ ^ 4 
'j-i 7,^7 ^iil ; f t^i A*t ; x^i 7 rt -iiS ; t ;-X!Jy-C } _ 

§-r >i *r >i — 7x ^ 7 7 t ^1, S ; t 7 — X ii x — C g — 1 4 t 'J - ^ - x ^ 7 t t ^( ^ S 
; t ; — X It is' — C 7 — 1 g T 7 i i - X i 7 t t -i ^ S ( f J : <>y ^ 7 s i 7 7t -{ 

[ 0 0 6 0 ] 

WTlc 5^ (I) 4^§ie^^i$lco^Tt¥}£-t § 0 

H e t ti^« $ tlT v^T t =kv^«*m*^^-to He t?^3 tl -5 **^«J*/S 
[ 0 0 6 1 ] 

[fb5] 



(CH 2 )n 




[ 0 0 6 2 ] 

He tt'^^tlS TliiSJ t LTli, x ;u x 7 ;u x tf n 'J 4 , ^ ; ^ 
. tf 7 V* M ^ , -f > H ^ x ^ > v / 5 f '/ ^ . ~* > C b ] ^ x =. , f n 'J ^ — ;u 
x f is — >l , t° 7 i>* — >l s t ^ * ') — ^ N -f- h 7 t: K n 7 'j ^ , f F 7 t F n -j 
7 ^ ; ') 2 , 1 , 2 - t H a ^ ; ;b x 5 , 6 

, 7, 8-fF7tFn-4H- [1 , 3] fr>/n [5, 4-b]T^bT — 3, 4 
-7tFo-2H-l , S-^'/fTt't^ik 2. 3, 4, 5-fF7tFn-lH 
— ? > t tr — ^ 4 tr <?*$F * L „ 
[ 0 0 6 3 ] 

mmmmmj izisn^ttf^L^mmmt Lx\t. (i) n B y>if ; (2) gm^ti 

Tv^TUv^C i-gT^df^S (If H < li, ^ a r> j^T > 77JS; liiS ( 
* L < li x f ') y ) ; nny^fb^tltv^Tt iv^C 1 _g T^u^-yS ; nnr^ft: 
^ilTv^Tt J;i->C 1 — g 7i ^ ^STli ^ilTv^T^ckv^C g — 1 4 T ' j _ ^ * * iy 
S ; 1 ^uL3 M<7)^ ^ 7'>)If fli ^ tlT v^T Uv^C 6 _ i 4 T 7 «; - >i S ; 4? ck u 
C g _ 4 4 -r ') - n, x >i fc — 'i^frhMlt fL& 1 *va3i^giSfIi^tiTv^Tt 



J: C i - 6 T >i * >i ; (3)Bfl^tlTv^T^J;v^C2-6" F ^' r - ;b *^* L 
< !JC 6 _ ! 4 7 'f-iST-gjl^^Tv^Tt iuC 2-6 7J ^-^*) * (4) x T 
; g » ^ a r > jIT J: ^ a Y > fb $ tlT X & J: C \ _ 6 T >i ^ >i * fc> h M It ti S 

1 4ia3fwIiST'I)^tlT^Tt iv^C g-! 4 7')-il ; (5) ^ a r> JK 
Tfcck^^tt^Wb^tlTi^T^cfcoC ! _ 6 T >i ^ >i * ^ h M It tl 3 1 & L 3 fi ^ g 
iST-III^ tlTv^T U^Cg-i 47'J-4t^ryS; (6) Si^S ( #f £ L < ti 

, tr ^ — ;u N > \/ -f 5 ^ •/ >l ) ; ( 7 ) C3_gy ?o7i^ii; ( 8 ) t Ka^ 

>• S ; (9) Bi^iiTv^ti^c i_6 7^3^yS (ifiKUs C i _ 6 t >i n 

x S . C ^ _ g 7 ^ ^ 4 X ji, * - ^ Sfe i V C 6-1 4 T ' ; ~~ ;U * ^ 31 l * n * 1 * v ^ 
LSI^IiSTli^tiTv^Ttiv^C i-gTi^^-yS) ; ( 1 0 ) x x >i ft £ tl 
T u T «t «k # ^ # x ^ S ( Of * L < ti . C 4 _ 6 T >u 3 x - ii >i t' — >i * ) > (11 
) C q — i 4 7 'J — 4 7, Jl, - >u jb*^l-f <b tl 5 o C tl h g}|S<7)t!i . $f * L < ti 1 

[ 0 0 6 4 ] 

n ti 0 * tz ti 1 ^ -t o 
[ 0 0 6 5 ] 

R 1 & V R 2 ti Is] - * ti m £ o T . TkffeJK^ . C ! _ 6 -r ^ df- ^ * * ti ^ n Y > Jf 
ft^ft, ^cilSf (ffi L < ii7 yitif ) fe'iffiL^ 

o 

[ 0 0 6 6 ] 

R 3 ti ^IH 2 tlT^T 4, J; t FnJfyiifcttli^nT^Ttiv^T' ^S^^i" 

o R 3 ti.^f^L<ti. tFD^y|; Cl- 6 743^yS;7; J|; yTiST'l 

t& $ tl X o T & «k u t ; * ti is - C ]_ — q t >v ^ >v — 7 ; ; m tt £ X £> S . & ^ T «t . 
t h' n y 1 ***f ILu. 
[ 0 0 6 7 ] 

Si/cUIi^tlTviTtJ:v^7 ^ iS^^t. t£frX%. *i/lf J; i - 6 7^ 
[ 0 0 6 8 ] 

R 5 & v R 6 ti Is] - * ti s * o T . tR* i^T . Cx-g-r^^-^Ufctt^nr^/g 
[ 0 0 6 9 ] 

R 7 R 8 tils] - * \$m% o T . 7K*iST. C i - 6 T >i * tl nn r> jIT * 
[ 0 0 7 0 ] 

5t (i) ti^fb^r^^^fai^^j t Lxit. ^xr^it^m^m^hti^. 

H e t fc* 

(1) nnyyJIf ; (2) IK^tiTv^T^iv^C i-gT^^-^S (jfFJKti, ^ n 
r> jht ; x t ; S ; ( *f £ L < ti . t° x ^ ) ; Apy> f^tiTv^xt 

Ci-gT^n^-xllAa ^> ftT v^T ^Jcv^C j g 7 ^ $ tlT 

TUuCg-i 4 7'J-*t J ry|; M<50^ n r>j|f 5 tl T v>X «t 

Jc C 6 — 1 4 T ,j — ^ * : J= ^ C g - l ^ ~r — >i ^ >i & — >i ^fr hMXtti & 1 
LSI^IiSTIiStlT^TtioC i-e^i^f-iS) ; ( 3) Ut% $ tlT v^T t 
=kv^C 2 -6 77;b ^- ;U * (^FtL<tiC 6 -i4^^- '^ST'Ii ^tlTv^T^Jcv^C 

2 _ 6 77 ^ ^ — Jl *) " (4) xt;S. Apy v]^f jj j; ^ad y>f^tiTuT t J: 
C 4 _ 6 ~r >i * >i^frhm\ttLZ> 1 tz\^ L 3 l^IlSSTIfi! 3 tlT v^T t =k C 6 _ 

14 7'J-il; (5) ^ a r> j^Tfc J;^ap r> ft 2 tlT TUi^C j — g 7i 
^ «b 31 litis 1 L 3 i^IIST'll^ ilTuT ^ J; u C 6 _ 4 4 7* 'J - >i * * 

is m ; ( 6 ) is.mm& ( n * t < ti . t° ^ ^ - ^ . ^>'/^,'/')4) ; c 7 > c 3 _ 8 



y ?n7i^f^l ; (8) tFn^yS; (S) gi^ tlTuT^ iuC j _ 6 Ti^^-y 

* ( #F * L < H . C i_67*3^y*> C i _ 6 7 4 ^ 4 A 4 * - ^ Sfe J; V C 6 _ ! 

4 T — <bjg litis 1 ^uLSI^gHST'Ijl^TV^TtckViC j _ 6 T >i xj 
*r iy * ) ; (10) -x ;Mfc £ ft T u T t =fc # # ^ ^ ;u g ( I; L < 14 . C i - 6 T 
;u n df- x — ii >i t* — >i S ) ; 4? «k V ( 1 1 ) C 6 _ 1 4 7 ') - ^ x ^ *^^S^bItftl5 

xx — <»u „ 7M, tf n ') >l x 5 5r>/ .j ,l x f ^ >/ ji x >f > ^ ^ s ~? > >/ 4 ; / ./ 

') >l . ^ > V [ b ] ^ I — >l . f n ') y ^ tf 'J i>* >l „ tf ^ 7 i? — JL- . t >l * 'J — 
i s fh7hFn^J fh7h Fn^J 2 , 3-ytFo-lH-p 

Pl'k 1, 2 — y t: K o J ') 5, 6, 7, 8-fhnFn-4H- [1 , 3] 

■f- -r >/ n [ 5 . 4 - b ] 7 -if f - 4 s 3 , 4-ytFo-2H-l, 5 J>7f 74ff 

— ^ *. * tz It 2 . 3 , 4 , « > V T -t£ tf =. ;u ; 

n 0 * 14 1 ; 

R 1 7k VR 2 * s fB]- * Tz l$m% o X . % tz \t ^ a V> JIT (ff I L < tt7 

IIT) ; 

R 3 a* t Kndf-xSisfctiC i-QTJi^^i-m (iff* L < [Jt Kn^-yl) ; 
R 4 ^*i)lf IfcliC 1 _ 6 t >i 3 >• S : o 
R 5 . R 6 . R 7 Sl/R 8 i,*7K^jIT ; fb^^/o 
[ 0 0 7 1 ] 

^f&BH^fbn-^/ ( 1 ) <^u t l t a . #0 x. ti^m^ . t > t — o uu. i^^um t^u 

t>^>-^^^, v^^y-yi,)!, ^ 'j o uUW^ ~r >i ii M ±M&mU^?t)^i-f h ft £ o 1r 

ti^S t <7>j^<7)£f M% M £ L T It . h V > ^ T 5 > . h ') x f i 7 ; > v f'J y>\ \z 
3 > . 2 , 6-'l^fy>, x?;-i7^>, y X ? J - * 7 ; >\ h 'J I ? 7 — >l ~F 

5 > x y ^n-.^yi7;>\ y y 7 P -n y 7 ^ >\ N » N ' — :>* > i? >l xc ^ U > 
y'7;>f ^|i)»flfbtl5. Sfcfi t <T> jjg <D of £ #J ^ L T It . . ^it^-MWt. 

mm. mm. >> >mw £ ^ut)*mi-f „ ^mm£^u^^fm^m£ Lxit, *?m. m 
m. h 'J7itnii, -7 9 Jim. -y v Jim. ^ ^^m. m^m. ^ i ^ >m. ? ^>m 
x 3 *\ ? >) y ztm. } 9 y &ym. ~<> ^>i *>m. p-f^x > x ^ * > 

<^^^#i-f - «b ft S = 5 ; @^ i: <7>^<?>$f 3l>5r#iJ £ L T ti . t ^ ^ - > x i; 

> s ^- ;u - ^ > ^ t eyMfr^i-r h ft x m'&T 5 ; ^ i: coUcottfM £ t T It . 
^ > Sfx r ^ 57 5 > t <?> jg i-f h ft -5 o 
[ 0 0 7 2 ] 

H^s^ir't-5>it aicaTi^7 i ;^fM^. -r >i i) ±w&mu^<v&mu ; t y =e — ^ uU 
mb*. ztz. it^m (i) frum'&nnm-$:ii~t zm^izit. m*.\tmm&t<7>M$Lrz\* 
iimm£<oMt)*tf% lu„ 

[ 0 0 7 3 ] 
[ 0 0 7 4 ] 

ft a ^ ( I ) 60 7* P K 7 7 7 h L T fb-n"^ ( I ) <7> T 5 7 Si) J 7y >l T >l * >Ht 

* a 'i ^WcitZ tifzit^m ( fJx. t4\ fbn-^7 ( I ) 5 ; *^*xc 3 +h ; ^ ft. T 
7 — ^ f b x -<> ^ >i t 5 ; 7(7 n # — ^ f b . ( 5 — > x ^ - 2 - ir * V - 1 . 3 — ^* it *r V 
U> — 4 — -i >i) 3- h ^ >- Jj >i # — >i VC. f h n Fn7 7- ifL tf n '] y 4 i f ^ fb 

x j uii--?* 'litzntzik'&mm) ; ( i) 



^OTkg^S ft* T -fe + >l it. >*<>l 5. h 1 >l it. y° O ) -i >l it. tf n 4 ;U fb. 7x ^ >- ^ ;u ft: 

. 7 -7 -J >i it. ~r => ->iit. t * >i ~r ^ J * * >i ti >i # — >i it$ titz it^mW) ; fb-n" 
( I ) <?> # ^ * x * ft*^ ^ ^ it £ li t 5 tMb $ ti ittrm (MZ.it. it ism ( I ) 

<7> ii 'l # ^ is S ft* C i _ q T 'I *r 'I x X -f- ^ f t . y x. — >l 3z 7. >l it. il 'I # *r is > >l 
zz.7.^ >l it . y > f i 7 ^ y 1 > f - i I X f 4 ft, tf^^a^fJU^-df-i/^^^X^^r^-fbs X 
f- ^ >- # ^ ^ ir *r >- x -f- >i x x -r- ^ it . ~? 9 ') i? >i x x -r- >i i t . ( 5 — > ^ — 2 — 
t^fV- 1 , 3 — y t^fV L > - 4 — ^ O J- * >l 3^ 7."r Jl it. y ? n -N^f y ;l t y * 
;b # >l x ;|, X 7.^ ;u ffc N > ^ >l T 5 H f t 3 tl fb £"^ V ) V ft*# l~f «b tl . ft ft- T* t f t 
a m ( I ) <50 fj ji # ^ >- * ft* > ^ ^ x ^ + >i . t e r t — ~? * >i ft £ co C j _g7*^iST' 

xxT^fb^ tifefb z ti<b<7>fb£-<M B#&*n<*>;fr?£ic J: o xitttm ( 

I) ft^Witi-^. 3 h ft*T§ So 
[ 0 0 7 5 ] 

is x fb ^ ( I ) co -7 n H 9 »v r ti . £ |l| * J£ 1 9 9 0 ¥ TO rii D >^%J 17t 
fl^KH- 1 6 3 Kfrh 1 9 8 Hicie«$ iiT^Z «k 7 ft^HMfrTfb^ ( I) tc^fb 

[ 0 0 7 6 ] 

wric. fb^^/ (i) <7>mm^mm-t^o 

lxl^^*<^fbn-t/tt. fxJt^m.m L ft ft-^ 9 . ^^ff^/^ LT v^T t «k < . ft-ft-§^i:L 

xti. fbn-^/ (I) i: lal+ift ^cofrmw hfiz>« 

v h ?=, -7 i - ft if <^ ^^I^Sic «k »> # ^ # Mi- * - t ft*T* § -5 o 

o 

fb^^ (I) (Tit (la) x (lb) v (Ic) T^^^ti^fb^t/ (^*L?*Lit£>m 
(la) . fb^-^(lb) «k Uit^m ( Ic) i:B§-t) ) fj ^. lililT^ JxC^ 1 T-^ $ tl 

[ 0 0 7 7 ] 



[it 6 ] 



H-O 



L'-fCHJn 




COR 



,3 a 



L' — (CHJn 




R 7 V 



COR J 



Het-X (V) 



Het (CH 2 ) 



-do 




cor 



R R° 



(la) 



R 

Het-(CH 2 )n— (0^ Q R 

1 




Het- 



(CH 2 ) 



CO,H 



(lb) 

l$W.m 2 fix v^T & 

a . v r * *y u , 

L T v> T «t =k ) % 

1 0<7)lilf ^B- 

SO 12 i: Is] ft ^ ^ ~t 1 

Xtj<£ ti -£> |~JMS 
— Q t >i >i Jl * 

^ S . C i _ g 7 i 
T^Jc^C 6 -io 

^ 7x ;L- * ^ ^" 

D 7 I ^ 4 X - 




COR 



[ 0 0 7 8 ] 

C^^K R 3 3 

Tt J:^ C ]_ _ 

M a x * o 
x 3 ti <b a n ft 

LT'>4( i: t 

) . ffe^ie-^-ii 

[ 0 0 7 9 ] 

Lis ^UL ' 

7x ;b ^ ;U ir 
*^:>) x g« 
C j-gTA^f 

L 3 L T o 

^ * x x +7 
>- S . m — — h 

[ 0 0 8 0 ] 

(II) s ( 1 1 1 ) is «fc v ( V ) x 
I) fcjc^fb^t/ (V) kte-t) t±TtJ 
tt c ti ic if* c tc^te \z t£ o T Wis 
5* (IV) Tft£> 2 ti § fb^rt/ (ft 
) t *jxJ££ 1*5 c t IZ «k 9 «l]Hi- 
( i ) L Jb* t K o^f yS^)i| n, ft 
Jx fC ( x -fe x 7. (Synthesis) . 



JH x . ffi $ft . * t7 u , * ^ * . x X & ^ % ^ L 
( -fl L x Xi>**3il/5^ He t & H fit fiK JK ^ i: 



J ^LTttx m sL It" a r> Hf x ^n^>fbx?tlT 
— ^ * ^ x * ( #11 : > 7 > x ^ * — ^ ir * i/ x 9 y 
y 7^ >i — >i if ^ . V ') ~? 'i ir n > 9 > ^ >i ^ ;=. >i 

uC 6 _i o T ,; ~" ,l x ;U * — Jl * * iy * ( ^- ^' ^ 

=i*ri/%is&V—h n**^3ia:ti*Hg|S% 1 

T 7 — ^ X * ^ ji ir *r is M ( §\ : ~7 ^ — >i 7^ >i ^ — 



) 4 if 



>V if ^KT 



v p — h ;L 0^ > Tx. ;U * ;U ^- dj- >> g ft if ) 



I) x ittrm ( 



$ ti&it^m (in; 
^t/ (iv) tm-t) t±x fb^-^ (id fcft- 

(IV) iix fb^-^ (II) t<t£W (III) i:^^ 
198 1¥x 1 ~ 2 7 K) \z tf-t z t \z «k *) tHiti- 



^-^ ( I 



Kti)'l?§§ ( mmfc-Vl*. itSm (\\) tittrW (\\\) T V is ii >v 

xf ;k 7'/y***>'|yM V7'nf;k 1 , 1 — (T '/ is' 77 >l # — >l ) -J tf — ') is > 
ft if co t »/ is ii >v # ^ v — h M «k V h 'J 7i-**^7 -r > ■ , h M 7* ^ * x y a > 
* £ <r> * x 7 > M co £p & T T- Jx 3 -t± £ o 

*lxJ£li/XJ£K:^f£ttft$gj&*fflV*Tfr "7 <7> ft 3 co J; 7 ft^ggjSi: LTliJx 
fc*3ifr "t -5 PR •? If lc FI^ 3 ft ft a* . 0ij x. li >• x ^ x - -f- ;u , yM'n'nfii-f 
^ s y7 i-^i-f4, f h 7 t F o 7 7 > , 1, A — isir^^fy. 1 . 2 — y ^ h 
^X^-VftifCDX— -t^U^ : ^ > -t£ > x h >l X > ft if CO 5? #J£ j£ -fb^ifiM ; >- ? u - ^ -t 
> • s > ft ircoMfa}^fb*f?tM ; N , N-y ifi*^A7;F\ N , N - ^ > * >v 

7thT; ^^-^ i f 'J V 9 V ') 7 ; F^t^T; Hi! y ^on>?>, 

?oo*4A, fflift^i, 1, 2 - i> ? a n x ? > ft ifco^ a r> <b£Hb?j<i}|fS ; T-fe 
h :=. h 'J 4. , 7nift-F ^ ft if <7> — h ') >l M ; 7-bh>\ x =f- >i > >i *r b > ft if co 
7- V y ; ^ > * >V X 4 * is K ft if co X *• * ^ x K M ft if co -5 VMS ft <b ^ S □ 

>S^ft if ILv\ 

muei^wttaffi^iK 5 frm^m 4 8 u^ra. ^il < itm 1 0 y>fs-ft 2 4 ib?j>4. jx 

«iSg lifflStft -2 0*C~8 2 0 O'C, £f £ L < ft 0 °C -ft 1 0 0'CTJ>5. 

fb^^ (III) co fgffl M « . fb^rt/ (II) ltiCJtL^ ft 0 . 8 -ft 5^4. ffiL 
< ttft 0 . 9 —ft 2 =E >i 

ir7 , /y*4| J ry7-FSJ «k V T * X 7 ^ >1J <50 ($ ffl M tt . ^ tl tl fb t/ 
(II) U^lcWU ft 1 —ft 5 t >v x *p U L < It ft 1 -ft 2 t >i T *> § . 
[ 0 0 8 1 ] 

( i i ) L **ffli«t*<7>Jg^. fb^^ (IV) tt. fb^W ( I I) i: fb^t/ (III) i: ^J^S<^ 

t lt iix fJ tiTk^fb^- h '17a, 7k^fb^7 ^ a. 7k@£fb ^ ^ u ft ir-^* 
iftfbT-'u^'^jgi^ciSffkvr^xfA. TKiefb^ ^ x t7 a s @^ f b ^' m ^ ^ ft ir- tr ^ 
fkT ^ ^7 ±m^m ; )^^+ h j^^^z ') 7 a , j^^-b x ^ ^ ft if co&m-r >v j] ') 

&m ; j^^Tk*^- h *7 Aft if <7>j^i&yj<ife-F ^ 37 ^« ; Sie^ h ^ a. s^t^^e^ 
^ a ft if co ft ; tr ^ > . >i * v > ft if 5^ # te t 5 > M ; h x ^ >v t 5 > . h 'J 

7'nf47;y\ h ') ~f + >l T 5 > ' . N - x ^ i yM V 7* a f i 7 ; >\ i> ^ n — ^- >- ;L- 
> ^ ^ T 5 > . 4 — ^ > ^ ^ T 5 7 f 'J > ' x N , N — S> > ^ ^ T — M > . N — > ^ 4 
f - > • . N - > f ^ f n 'J y > , N - > ^ ^ t ^ * > -ft if <7) ^ 3 ifft t 5 > M : * 

fb+K ')7A, 7K*fb^7 , J r 7AftifCO^<afb7'^77 , i^Jl; + h 'J^AT^ H x M^^A 
yM V7ntf47; H x "J^^A — ^-•^>^^^>'^> ? Kftif<50^W7 7 5 KM; + h 'i ^ 
A > h ^ y K x +h ^Aih^ry -j-h'j^A t e r t - ~7* h ^f- H x ^'i^A t e r t - "7* 
h >• K ft £ <n T >l 77 M ^ H C J _ 6 T ^ ^ * i, H ft if l-f <b tl -5 . 

^Ixl^tiiXl^lC^^'ttftS^^fflv^Ttf 7 <?>****J C<7) J: 7 ftvS^i: L T tt jx 
fC a*3tff K 9 ^ IC mfe 3 tl ft ^ x #J ^. If 'J X ^ - 7- Jl x y -( V7nhfil-f 

s y 7 iz.;H-f;k f h 7 t F O 7 7 y\ 1, 4 — is ~t ^ ^ > x 1, 2 — is > N ^f" 

>-^^->ftifco^-^;uM : h ^ x > ft if co 5^#]K)^ ik^MM ; x ^ a - ^- 

> x - * -t > ft ir-<7)|S|n^fb**M ; N i N - y i f ^ * * A 7 ; K x N . N - y > f ^ 7 
t F 7 ; F\ '7 n '17; F4xfW7;Fl; y ?nn>?>, ^ 

nn,t^A, Kigfb^i, 1, 2 - 'J ? u a x 9 y ft if co ^ a r > fb)^ it^MM I T 7 -fe h 

- h «; ji x 7nft-F 'J ft if co — b R^x ;u N ft^x*^ ^ ft 
if co x X 7- >l M ' i> * *H ZsH * *c is H ft if CO X 4 * >• KM ; tR ft if CO >§ ^ *> § vMi C 
tl «b co S £->g$ix ft if h*iif J Lu. 

fb^-^ (III) cDf£ffl»lix fb^^/ (II) ItilcWL, SO. 8-1 Ot'k iffiL 
<ttft0. 9~2tiT'*^. it, ^Scof£ffl«l±x fb^-^ ( I I) l^McttLxftl 

— 1 0 t >i x ^ * L < t± ft 1 — 3 =E ji T« cfc £ o 

jxltvSf^liffl'S'ft 5 5>^-ft 4 8 Bff^x ^ * L < lift 1 0 5>^-ft 2 4 ^T^5. Jx 

mum itmnm - 5 0 °c -ft 1 & ot> #f u l < a ft - 2 0 °c -ft 1 oo'cx^s. 



[ 0 0 8 2 ] 

itttW (la) li. it&m (IV) tit&Vs (V) (WT> fb^t/ (V) 4m X * Jl T T* 
fb^t/^fb^t/ (V-l) fcltfar. Xjb*^l»T*>-6 ittrW^ittrW) (V-2) fctfA) i: ^ 

fb^-^(iv) hitttm (v) t ^/xftiiiis. -m get tctf i o issst LTtt 
. fji tt'*s?tfbA H ^ a. *mik* ') <y a ft £<7>^mitT ;u ^7 ^feJB ; 7k8£fb * ^ a 

* TkSlfb a H t> a x 7j<^fb# **? a ft £<nj<&:ik~r >i ij ^JR ; -*8fcfl:v •> ^ a . 
7kiHfc# u- x ^ Aft £<7>*mik-r >i u v ±HS^« ; + H ^ a, & ifc # ^ a . j-MH 
^x ^ Aft ir^j-M^Ti 7} >; &J3 ; j^gf*^* H 'J t7 A. ^@^*^^7 -J -7 a* ttfOj-Mie-* 
^Ti^V^JK'AHV^A^H^xHM f h "j-^Ai^y -^hV^Atert-^h 

* is H* x ^'l^^lui-^h^y FfW74*')ilC j-gT^^^y F ; F ') ^ i 

7;>, h 'Jlf 47;>, y-f V 7' D f ^ X f 4 7 ; >\ tf 'J >* A „ tf n V A s N — > 

i tr n x* > . N-^iti*')>\ 1 , 5 — i? ~r *f tf >* 7 n [4.3.0] — 5 — ) 

* A N 1 , 4-y'7f ify ?p [2.2.2] * ? 57 A x 1 , 8-y'7f [5.4. 
0 ] - 7 - ^ a ft> ft <nii^U^n ; > -f- ^ =f- O A. n — -f s f-^') s f-^u. sec- 
rf*)i «; ^ a . t e r t — ^ ^ ^ * -7 a ft ir <jo =fr f£t 'J * >7 a M ; f F ^^7; HA * 

^ A yM V 7* O t' 4 7 ; HA '/ f ^ A ^ ^ > f ^ y y 7 y F 4' t i 1 7 ; h*lf 
If ib ft -5 o 

fbi^ (IV) tit^m (V) i: <7>/xJ£ttlxJ£K:*?£tt£$g«*fflv>Tfr 7 ^WJTi. 

So c <^ jc 7 ft>g^ t l t izjxffcfrmif -t z m *> mz m%. $ ft ft ^ #j £ & > ? ; - >i 

x 3: 7 7 — >i . 7° n J — >i , 2 — 77° o ; * ) — >i x 77* ? ; — i . tert— t/?; — ;u!?<7>t 

in — ' y t ^ ^ > n ff5t|«079>, y If 4, t e r t — 77* =f- Jl > =f- )l 

— -T- ^ , y A^ 7'n t'i x-f i , If 1, > / ') 3-4-y > f »H-f4|^X-f 
^ M : ^ K 7i7 * >l . ft H i * ji x Sfn-T'f if <?)i^fi| ; A a n > ^ A , ? a 
a * i A . EJ^fb}^* . H M yaai^U >#^)m a r A it\kit^mM n-^^^>\ 
^ A -t£ A x H i 7C a f <^ fb* * M ; * >i A t 5 HA N,N-y>fi*iA7;F\ N , 
N-y>fi7-hF7; Ff (?)7 5 FI ; 7-feF-F ') 7'n ft-F 'Jif^O-F 

iff ; yAf * H* ft if <T> X i * ^- : y H M » ^ ^ * 7 A ; ^ df- ^ > f i * X * 

i7; h* ; ft <^ mm Z> v Mi c ft h <r> ft £ )b**f * L vm 

fb^^ (IV) tit&m (V) t^ix/^ti. ^S««$fflvMffil^^^-?^» 
i^iOtli: L T li . $ * ftSefiT^*i"S^««^-#**fflv^ <bft. fjxti^'^x^ 

A fb Sty (M : '^^OAdllT-bf-h, -T- H nX(F 'J 7izi*X7 ^ > ) ^ 7 y 
"77 A (0) x ^ f b tf X ( H ')7i^4*7s7 A)^7y ,H 7A(ll), y 7nnhfX(F ') X f i 

* X 7 ^)M'7y-7A(J), H 'i X(y^>y ') r > 7 -b F > ) y ^' 7 y ^ A- 2 , 2 ' — 
tA(y 7i^i*X7 A)-l , 1 ' - tT A 77 ^ i x m Wc "J *7 A ( I I ) t 1 , 1 ' - 
^X(y7iz4*X7 j)7iD^ A W. a # ft if ) . - ~7 A i f £ & ( 15U ' T H 7 ^ 
7x ( H 'J 77 x =. Jl * 7x7 A ) — V *r >l ( 0 ) x & i b tT X ( H ') X f )l * 7, 7 A ) - 7 7" i (II 
K ^ fb tT X ( H M 77 x ^ Jl * X 7 >f A ) v +r Jl ( ] I ) ft £ ) . ny ^Afbnft (15!) • ^ fb 
H 'J 7. ( H 77 x x. i ^ X 7 >f a ) n x* ^7 A ( I I I ) ft £ ) . u ^ ji H fb . M it Sty ( iW 

-.mitrn. uitm (i d ft £ ) . a^fb^r^ft ^ **#i-f >bftSo 4*^^ ^-^x^Afb^ 
^ x x .7 Ai fb^t/fe =k umit^m^n t lva c ft h<r>&m &R\m.\t. it^m c 

IV) lt^tWL, fiO. 0 0 0 0 0 l-5t'K ifflLdiilO. 0 0 0 Nl AM* 

£>So */Xl^Tif^lC^$Sft^)ltt^^fflV^iS-^lCli. 7f^^'|4ft^7. (||£tt7^ 

a ?y 7. £ a g a iS x ) + T- JxfC * ft 7 c t fe**F * L VM 

fb^-t/ (V) <?>f$fflMti. fb^tl (IV) It i tc^t Ls JR 0 . 8-1 0-ti. ^TtL< 
l±*3 0. 9-2-tM^5. * 7x. ^S-Af$fflMti . it^m ( IV) 1 t ji \ztt L . JK 1 - 
#3 2 Ot*. $f £ L < ii JK 1 ~ iK 5 t >i X- Z o 

JxJ^SJt i±jR - 1 0 °C 2 5 0 t> #F U L < l±#9 0 *C~*9 1 5 0*CT*5. 

ixi^^p^tifb^t; (iv) . it^m (v) . umxitmm^mm. ixmumv 

\z «k ►) H ft S *A ItflUB'vfi2 0 Olfl, *F * L < « 5 t> n ~« 1 0 0 Bf n T- 3h 



[ 0 0 8 3 ] 

<t&m db) a. iti^m da) *w*frMJxm\zrt't z t\z * *) mmznz. mmx-ft 

^WiM : h 'nitoll, p - h ;u x > x ;u * > ft £ " <?> * ft S£M 4 tr w h ft % . 

i:LT!i> 0 1 x. It^Wiit 'J ^ ^ A . 7k8£ft + H ') V u . fb^7 'J->A, ykg^ft^ 
'J ^ u ft £coi<mit-r >i ii 'J &jg ; h >) t u . }^ge^ ^ a ft £ ^j^g^ >i u ^ 

f h 'J-)Aih^yh\ # >; ^ A tert-^h^Kft^T 

lc xt L . JR 0 . 5 ~ 1 0 t >i , n * L < tt « 0 . 5 — 6 ^ >i X' £> £ . 

*JU*#ft?iX)£tt. Mvg^T^T 7 ^ JxJCvlC^V$'ttft>g^^fflV^Tff ^tl-So C^J;7ft 
>g^ t LT IS Jxffc ^ilff "t * 9 IC 3 ft ft . Mx.lt J 9 J - >l . x 57 ; - >i x 
7° a ^° ; — ;u ft <t> t» ;u n — ^ M ; > -tf > . h ii > ft t ^35&Wk$kit^<MM ' >■ ? n 
. ^^r^>ft £<7)M%U&{tj<mm : ^fiK *8£ft ir<7>*fMM ; t- N 9 t H a 7 
^ > . ^ ^ -4- > . 1 , 2 - ^ > h 5- x 9 > ft if <7) x - -f- ^ M I N , N - S> > ^ * ^ 
A7;F, N . N-y>f-iT-bh7; F ft ^ <7) T 5 KM" y ? n a i ? >\ ? o o * ^ 

i^, muit&m. l, 2 ? a ox 57 >ft t<^Ao rwt&HfcTkJfiM ; T-b h - h >i 
. 7' a tf * — h ') >i ft <?> — h ') 'i M ' ~r -b h > * > ^ ^ x ^ ^ y h > ft t <r> >t V > M ; 
^ > ^ ^ 7. ^ * y H ft if <7> 7. ;u * KM ; tK ft ¥ <r> ig^ § Wi ^ tl ^ <^ S □ >g ^ ft 

JxJt^Wliii^ 1 O^HB-6 0^Pi6. ifflKUl 0^H6-1 2^fWT*5. ixl^SS 
ifiS- 1 0'C~ 2 0 0 °C . ffiL<[iO°C~l 2 0 °C T' J> l> , 
[ 0 0 8 4 ] 

fb^rtl (lc) it. ittxm (lb) % B#&*n*>;frS£XH**ik:*t5-f -S^J^^fflv^Txx^ 
It. ( i) it&M (lb) i:5t:R 3a, -L , (R 3a> ttBtfc ^tlTv^T^Jcv^C x 

_ 6 -r^^-^s%^-t) nzit&w t ■&umwtET\zjxm$ if^^vs ; (2) fb^r 

( lb) i: it : R 3 a - HTi^ ti-g> fbn"^/ i: % . Wkfiki&WtET \z fxfo$ -t± § ^ . H^SU 

( <M X. «\ *it*yM ; FI (N,N ' -yy ^D^^yi***yM ; F\ \-n*Jl-t-( 
3-y >f '17; ;7'nfi)^i*yM = K ) . *) ^ ^l^4p # ( <M tt\ x T ; ») 

^ X ^ ;U x 7yfb^iy 7i^i, tf X (2-^ df- V »/ -j y - ;U ) ^ 7. 7 

>l?n H ) ) % ffl T m a $ -»± -5 *^ h 'J7i-;l,*^7 ^> t 7 >/ ^ ^> ^ # > H ^ 
x^^^<7)M^^fflv^7t^JxJc^cN--r^vi : (3) fb^t/db) <?>JxfS'l4^i|# (#IJ^ 

ti. Hb\ sttxxT^ . it-r ^ h ) t ^ : r 3 J -Ht*i $ ti ^> it&® t^um 

. (Mz.lt . *i|yM ; FI (NJ ' -y y ?n^Jf y i*i|yM ; h\ 1 -x 

^ >i -I- (3-57 ^fii7; JT-nfi)*^ # 57 5 K ^^^#) . ») ( 0J x I* 

. 5- T ; ») A,Wt$> X ^ ;L . T 57 ft 0 ^ WtiS y x — ;U . X V -3-*^^ V M ^ - ;|, 

) * 7. 7 ^i^D'j k # ) m) * m t it^m c i b ) t ^ : r 3 b ' - h c r 3 b 
aii $ tix v^t t «fc 7- 5 ;s^5f5-t) tisfb^-^t^/xj^^ if-s^vi. it^m 

(lb) Jx FEtt mm i¥ (Mx.lt. §a 7 n\ , ittxxf ;k r >/ 'J K 

. |7y K)i:it:R 3b '-H (R 3b> liSuiet fm*H) T*^ £ ft & ftl^ t * Jx 
fE $ -t± £ 7J v£ # % m c fci(«-?§4. 
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it&m da) a . #j x. it \>x Tco jxit^ 2 t-^f $ ft Tra * i± z ft \z m £ tz 7^ V* \Z ^ o 



X tSSIaa-t £ Z £ 
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[it*. X ' R 1 1 lZW.m 2 tlTv^T t «k v 

tlTv^T^JcV^C 1—4 
HUlSt !□] ft ^ ^ ] 

x ' T^^ns^it LTii, so m x t lxm 



C ]_ _ 4 T >i ^ >- — ^7 ^ — ^ 
Kpu* is (tztzL , it (VI-2) IC is v> X R 1 1 ** t K n 

X ' lift ft LT v^t t «fc * ^m^^-f) R 1 2 lig|^$ 
7 ^ n y - ^7 t # - i S I f; ti * 4 5 *St$ L, f& Ifi li 



it (V-3) . (VI-1) ±>J:V (VI-2) xmfr2fLZit^>W (MIC fb^rt/ (V-3) 



fb 



(vi-i) fcjc^fb^-^ (vi-2) tm-t) itmmFa t Lxm^iz a^x$ 

*n^^>S * ti - ti lc m c fc^vi lc ft o T SHati" * - £ 1 T- § * o 

R u ^DfR 12 T^^tl-5> rii^ tltv^Tt iuC ]_ _ 4 7* ^ a ^ - # ^ 4? — A * 
J i: L T . #IJ x if 7 1 =. >i m . Any>If t C j _ 6 T ;u =1 ^ x * & £ jb- ^ £ £ 

^ is ij Ar t* — ti . ih^y^i^-Jk 'Oi'rt.tify*^*-^, 2 — ( ^ h ^ x ) ^ h 
* is >l> t* — >l) i£ £ l-f h fl & . 

(i) ft£-ifo (vi-i) t^tifbi^t/ (vi-2) ^R"^t HoJfy it (vn 

i) -e^*3$n*<k^-J» ut&w (viii) tn§-r) ti. jxj^it 1 \z&ft zit&w (iv) t 



fbi^ (V) ttfojxJ^t is] titc lt. 

fciifb^t/ (V-3) £<t&%J (VI-2) 
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(ii) fb^rt/ (vi-i) t/iiifb^^; 



it^m (V) hfb^-^ (VI-1) fc*J£J£ 3 * 



(VI 



•2) <r> R 1 1 fc* 



$ fix v^T J; C 1 
R 1 1 R 1 2 T 3h % 



T 



s^ \ 
□ ) 



it^m (viii) _hie (i) £ nfto^ikvi <k 9 it am x-ib ^fi^it^m atttm 



(VII) tm~t) Z fL^MTtrnffclztt-f Z t IZ J: -o X tMat-t S 3 t b*X § -5 . 

}fl fbT ^ 5 - *? U , tK Hi it ; J A V 7" >l T >V 5 - t7 A . * ^ ft h M 7" ;U i" "f ft if <7> ^« 

*sftfbt/ ;^^fl:';f ^at* ^K^fb*^^^ h <) ^ u% £<T)£m*Mmit£ 

fi) ; *7>ff 7t Fo77>f#;, # 9 > :>* > ^ >i X ^ 7 -f K §g #: ft cry # v > # ; 
t=- ^f- >- >V i& *7 > x i/ is ~F % >l # y ft £ <7>~T 'I *r 'I # *7 > M * :>* /K 7 > ; 5g #ft . 7 A ; - 

^ a . ££ft ir<?)^il ; t- h ^ a, 'J ^ ^ a ft ir^T ^ 77 &m/%tt¥-r > * - 

t (^-^iBtg) 4- £ ■ fc*#i-f <b*i£„ il7nffl^f$fflSti . ffi 7t SI <t> H M ic J; o Tll>*S 

#iJ£ii^Ji|7k*ffc^ t ^a^«7K^Mfb^^^f£ffl*tt. fb^-^ (VII) lti 
\Z W L . ^ tl ^* ft #3 0 . 2 5~fll OtJk *fiL<UflO. 5 ~JR 5 t ^ T *> *) . 4? ^ 
> M # . T ^ * ^ # 7 > M £ i? # 7 > <7> f£ ffl M . f b □ ^ (VII) U*CWL> * 
ft-?ft*9 1 ~!R 1 Ofk #f is L < ttJR 1 -ft 5ti T*£> 0 . ill ( *3B7C"?f£ffl 

t^7i*')4«t^tf) <?> mm « a . fb^ (vii) i iiicitL, m 1 2 o mm. 

, L < ttJR 1 5 ilT^^o 

) — >i ^ 2 — y° rn ^ j — ji ^ t e r t - 7" -f- ^ t ^ n — ^ ^ i: 1 <?o ~r >i n — ^ M ; x ^ ^ ;u x. — 

•r- ^ , y ^( V7*nf)H-fJk y 7 i-il-fik "f" h => t H H 7 7 > , 1.4—^* 

4- > . 1 , 2 - is > h >- x 5^ > £ co x - t- ^ M ; > -b? > . h ^ x > ft i: 1 <^ 7? # 
JK)^fb7K*M : x ^n^^r-4->. -N^r ^ > ft £' ^ M ft }^ fb* * M ;N, N - S> > ^ ^ * >l 
A7U\ N > N-y >f ^7th7; F> ^ ^ ^ > ^ >l * X * V V ? h ') T 5 H ft if <30 

7;Fi; si> -fu^ym. f 'jv^tnBi, > ^ > x ^ * > n ft ^ <?> ^mm 
af^L<ami wm-m 5 o mmT°£>& . /xmsj$aas*9- 2 0 *c^jr 1 2 0 °c . * 

L < li ^ 0 °C 8 0 'CTcB§. 

fb^rtl (la) a. jxJt^ 1 tcfcMt^fb^^/ (II) tit&W (III) ^^5E/xfe i: IsJti 
t LT- iM^m (II) i: fb^t/ (VIII) t^JxffcZ V% Z t \z J; *) MM^t Z Z t fe*T§ s 

o 
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fb^^J (I) *s Het^R 13 -Het* (R 12 liIiSt, He t * ttHetT^$*i*«ifl 

3 (^iB^fb^-i^ ( Id) «k Vit^m ( Ie) icfcv^Tli. ^ n f ti P G £ i± H ) tffi 
^tSSt^t) T*>*. it (If) feiV (lg) T^^^ti^fb^-^ (^-ti^tifb^-^ ( 

ID ts&vit&m (ig) ti§i-) it. m xa^r^ixi^^ 3 ns^fti tactile 

R 1 3 T*^^tl^IiSJ: LTa. He tic felt -5, fc LTf ^Ltt^i'f if^tli 

o ft T* t . Bfil ^tlTv^T^Jcv^C i-67^^^1 (Iff I L < ^ n I >- 

t ;s ; lilS (^i L < a, t° ^ ^ ) ; ^ n r > fb 2 ti t t «fc =k c j _ 6 t ^l- 
=i *c ~> s ; ^ ^ r > fb 5 tix t i) =t c i _ 5 t >i * >i 5 tix t «t <fc c 5 

_! 47'i-it^yS; 1 ftv^ L 3 n y>JSfTltl $ tlT v^T «t =k ^ C 6 _ j 

4 1- >;-iS ; J: if C 6 _ 1 4 T - >v X ;u * — >i * ^> ji a *l -5 1 *:va 3 1<7)li 
ST'Ii $ tlT v^T «t J: C 1 _ 6 7i^-il) ; x 7. t- ^ fb^ fix ^ T t =k ^77 ^ # 

y (^fJ L < [J, C i_67^n^y-^^*'^iS) ft £ h^ftf * L v> 0 
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^ (ix) T^^^ft^fb^t/ (fb^t/ (ix) tm-t) ttmiD a D t LT#iic 
(id) t-^^ $ n^it^m at^m ao tm-t) it. mmLtzixm-^ i 



^ (ie) T^^^ft^fb^t/ (fb^t/ de) tm-t) It 
^nizm c sTraicfto xit^m (i<n ^PG^iits 



fb^rti (if) 
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fbi^ ( U) 

it&m (if) ^ 



ti * ix J£ lie £ fb-a-^ 

LT. fb^^ ( le) tit 



(id 

(IX) 



J: U 2 \Z 
Jx PS £ ti 
(111) t 



it 



JxfZx^ 1 \zisrtz> it^m 



da) <7)W*frMJxm t mn <^ft^\z ± *) 



hMM-f £ 3 t *«T'I § 
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fb^^/ 
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(i) dp. HetT-^^ iiznmmmfrmWf&B.i 1 1 lt^ 



h ) J: 



HIJIT^- (CHo) n-t|^LTu5 



£^ ( 
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< t ^ 1 -o^)l*^f 
( lh) 4? Vit&m ( I i) t 

^ 2 ft £ ?j v£ * 3 ft \z m £ Tz ft vi \z tit o T Mati- 



di) TUSftsft^ (^ft^'ftfb 



[ft 9] 



JxPSit 4 R 4 




(Ih) (li) 
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^ (X) -zmt>2tlZ{t&V3 (fk^-JRj (X) ttrf?ix D a p i: LTSilc AfT§ . * 

* S #&*n<?>^$£ * tz li z ftiz ifi c fzU'd ic '$l o T W jft -6 :HT'§5. 

^ (xi) -z*mt> znzit&m at&w (xd t a. mue^ 1 icfctt § ft^rt/ ( 1 1 
) tit&w (iii) <^jxfe t mm\z lt . fb^ (id tit&w a> t^jxit^-tt-sc 

lc J; •) Mini" -5 3 t frT* § -5 o 

it&w ( ih) li. fb^t/ (xd t itsm (v-d t ^Mjtm-r 5 ; rtjxj£ (fj^iix m 

4 mxHSHt^fiMx I2 0t, 2 8 2 - 2 8 4 S^ 3 6 6 - 3 6 8 I( 0 *fb^i§) ; 
^ ^ _ _h ^ ^ -/ ^ T > # y Y ^ $ 'I y >f :t t=- -f — (J. Am. C h era. S 0 c . ) . 9 3t 
» 2 8 9 7 - 2 9 0 4 1, 1 9 7 1 ¥; y>ty A (Synthesis). 1 3 5 1, 1975 
¥ * if ic ie« ) ic fti" c i: ic «k 9 Mat f § - i: £ Z . 

ilTU^ t 5 ; ftJxJ£ii . iiSSTcSiJ^ffl . Sv£ iet£ o Tff t> ft § . M®7uSU UTii 
» #0 ii fb-F ^ 5 - a . *ifbyM V7*f 4 7K*fb h ') -r * >i -t ~f 

& tco^m^Mit^n ; 7k*fb^ t ; * ^ + h ^ a. Tkjfifb h irt h%y h 
*7 **fb* ^ * h t7 Tklfefb ') =f-"?UT>i 5 a 4 if c^JSTkaiifba ^ 
; *7>f F7tFn77>|gi;, # 7 > ^ > ^ X ^7 -f K H # * if tf> # ^ > li # ; t 
^ is 'I 4? ^ > x y y 7 ; # 7 > # if <50 TP ^ ^ ^ # ^ > M ' i? # V > ; ffi #& x & £ if <?> ^ 

if **¥ff tis o ffl7nIiJ<yof$fflMli . S7uSU^««lc «k o X M Sv*^ 5 ti £ . 0J£ 
ii^fM7k«fbt/. ^fBTkaiifb^t/. t^ymw, t >v * >v # ^ >M * li ; J * ^ > 
ffl » li x fb^t/ (XI) 1 t ^ ic W L T x * ft * ftm 0 . 2 5 - 1 0 t ^ x *f * L < li *f3 0 
. 5-5€iT'J>^ ^HM^f$ffl*tix fb^t/ (XI) ItilcMLT, 8 1-20SI 

£fz. mMTtft-r 5 ; -fbJxltviix 7k«v^^njxJ^ic J: »j ft 7 - f?g z ^ if ^ . m 

<^tt«**fflv^tis. KM«<^f$ffl«tix it&m (xd icw lt x m 5 - i o o o n% 

, iffiL<U8l 0~3 0 0 li%T**5, * ife ^ fin jx J£ l± x ^ ^^tK*^^^ ») left « 
c^TK^ilfx^fflv^ c i: ic J: o T «t ff ;biiSo - =k 7 % j<MU t L T li x fjxli^r^x ^ 

if frmw hft&o ^MMco&MM li x fb^t/ (XI) It'UcJitLT, 111-1 Ot'k Iff 
* L < li JR 1 ~ 5 t n T- -5 o 
^Jxl^liJxItvlc^F^tt^^^^fflv^Tft 7 ^****JT?*>S. cct) J; 7 smut LTlix 



jxJ£fc s iifr -t -5 FI 0 ft lc FS^ 3 ft* v^**. Mz.lt 1 > 2-y ?nox?>^Jr^Ap r > 
fbl^fbTK^M : > ? ; - >i s x 7 J - ^ x 2 - 7° a m ; - >i s t e r t - 

~7 ^ Jl ~F Jl ^1 — )l ~% ¥ CO T >l ^1 — >l M ' yl^ il-fik yM V^Dlf^I-fJk ;>* 

7i-;n-fi, T-h^tHc^^^, 1, 4 — "J ir *f ^ , 1. 2 — x/h^rxx? 
> 4- tr x - -f - ^ M ; • -tf > s h ;u x > ft ir 1 35 # j&£ )^ fb* IS M ; x ? a ^ ^ ^ > . n ^ 
**fy ft tcoMftOklk^MM ; N . N-y'ifi*'UT;h\ N, N - x* > * >i t -fc h 
7U\ ^ ^ > >i * X * 'J v ? V ') T 5 H & t <r> T 5 H M ; *r H . S8£ . ^ o ^ > - & 

$!ft ^*»£F ILu. 

>@£ft £fc*#u-f blis . ^^f^fflMli. fb^ (XI) lt'UcWL, 111 

t ^ x itf^L < It m 1 5 t ^ T *> 3 o 

Jx J£ Bf tt ffl v> 3 M £ ^ Jgjg lc «k o s * £ *,* N a^r i o # m ~ 1 0 0 ef m ^ #f * L < ti 

JxJ^SSliiiS- 2 0'C~1 0 0"C, ^IL<li0t~8 0 f?*>5. 

fb^^ (V-l) <7>f£fflMli. fb^rt/ (XI) 1 t >nztt L, fiO. 5 5t'k »IL 

< lift 1 2t4ffc4. 

fb^^ (id it. jxifciK i icfctt^fb^t/ (ia) <7)i$*.ftmmifctmn<7>?iftK-x *> . 

fb^^ (Ih) ^b«Etl>Ct^T'§§« 
[ 0 0 9 5 ] 

JxJfcj* 2 X'^ L tzit&m (VIM) x HetT^S tl S «lfl^* **^«J*/S^ i: LT^ft 

< H 1 o*>g3fe/ICT*#*. iliMf ^- ( C H 2 ) n-ti^LTv^Ii^S? 
3b 9 . n fc* 1 T-*^^; (XIV) 5 ft* fb^^ ( fb^^/ (XIV) t &-f ) fl . #0 x. li 

o 

[ 0 0 9 6 ] 

[ f b i o ] 



JS)SxC5 R 4 




(XIII) (XIV) 

[ 0 0 9 7 ] 

5^ (XII) T^^^tl^fb^^/ (fb^^ (XII) hl§-t) ti rfj Mix D n o t LTSilcA^TS 
. g W&ftico^^ * fcli 3 tllcli £ fzft&UlVE o Tift -6 - t ^ T'§ S o 

4 7i^^l (fj : * * >v ^ x ^ x -5 > ^ ;u ) ft if i-f h ii & o 

(XIII) x*mt> $ ti^it^m ut&W (XIII) irn§i-) a. /xi^it 4 icfctt § fb^t/ 

(XI) tfb^t/ (V-l) tc^jxi^i: IB] tile LTx fb^t/ (V-l) tlt&W (XII) ii^jxltv 

fb^-t/ (XIV) l±. jxltv^ 2 lefctt-S it^m (VII) <^®7Cjxltvi: la] tile LT. itSW ( 
XIII) ^^7Ei- & Z t\Z £ >9 M^-f^ Z t h*T° B Z o 
[ 0 0 9 8 ] 



% RfcS -t & Z t \Z £ »J a ^ ft % » £ C t § 6 . 

. C ]_ _ 5 T 4 4 — 77 4 * — 4 S ( #0 x It - T -fe -f- 4 , :x ^ 4 # 4 — 4 ) , 7 

77 ;u # — 4 S N C i _ 6 7^^^-t^y)(7^*-^S (fjili, > h ^ x # 4 /K — 4 . 

x h 5r i, tj 4 t* — 4 x t e r t - h ^ >■ 7> 4 — 4 ( B o c ) ) . T ') >i 3r ^ >■ >i # — >i 

5 ( A 1 o c ) , 7 x ^. 4 ir ^ s s tj 4 t° — 4 S . "7 4 ^- U — 4 > 4 ir ^ i/ tj 4 # — 4 S 
( F m o c ) . C 7_i o 7 ^'^' l -* ,1 '* , -^S ^ > i? 4 tl 4 # — 4 ) . 

C 7 _ ! o ^ 7 ;b ^ ^ - * * > * ,l * - )l * ( $J ^ ^ t^f y ^7^ ( Z ) 

) . C 7_i 077 *^^1 (lilf, ~* > ^ 4 ) s h ')f ^S, 7 ? n S , T 

X7y J ^^Si/-;liN, N — iS > ^ 4 T 7 5 y" > U > * * if W *b tl S . C tl <b 7> B 

iSt LTli, 71-**, Aor>JSf, C J _ 6 T * ^ * - il 4 tK - * * ( #0 £ li\ 
} =F >l tl >l # — * . x. =f- 4 tl 4 & — >l , ~f + >l ij >V — >l % £ ) . ^ n y > f b $ tl T v ^ T 

^ * §ss t lt a. #yxijr. gf^*^^- ti^ti* uot t «k v^. c i 

_ g TJ^iS, 7 'J * S , > V * S „ 7 i^^i, h 'j ^ )l * ^ ^2 h ') ~F )\s >V is 

') £**3Si-f«b*i<&. 3 tl «b <7) gJ^S i: L T a s Apy^Jlf, *^5*S. C j_ 

6 t >i >i — ij >i t* — 'i 3£ ( #0 x. It *, ~r -tz^F >i , ^. + >i ii >i — >i , ~f =f- >i ii >i # — >i ) 

x ^ a r> -fb^ tlT v^T «t «fc C 1 _ 6 7^nJf-yS, - FaSi ir <b tl . g^S 

<^ IS li 1 <t L 3 flU g S T *> -5 o 

t h'n^y S<^ff MS UTU, x. li\ g^S^ * tl^'tl* LTUTUVK C !_ 
6 T >i *c ji * x C 7_! 0 77i^r*I (IJili, ^ > • * ) . * >i 5 * * x C }_ 6 7 
>i $c 'i — tl >i * — >i 3£ (litfs T -b ^ ^ x 3: ^ * tl >i # — * ) . ~* > * S s C 7- 

1 0774^4-7)41-^1 ( 1^1 j X. It . -< > y 4 7)4*-4) . f F 7 t F n 7 - 4 
S . 77-4lJf;fty Hi ( f J ^. . F 'J > f 4 y ') 4 , tert-T'f 4 y' > f 4 y 'J 

4 x >M V 7 , n^4if 4y 'J 4 ) % £ li* <b *l 5 - Ztl^^g^S^LTti. ^ n r 

>JSf, C 1 - 6 74^41, 7 ac — 4 * x C J — \ q7 7 4^4I ( #0 X. ti\ ^ > ' x 4 

) . C 1 _ 6 74n^fyi, -hol^: ifib*fflv^ ^ tl . gJIS^tfl 1 L 4 iggT 

> 4 tr y° h m<r>u. us tLTii, 00*. ii* g^a^ ^ ti^'tiir ltutu^, c j_ 

g 7 4 ^ 4 S v C 7-2 o 7 ^'^*S (i^l^ ^ > ' V Jl » H 'i f 4 ) & if =P l-f <b tl 
S. Ctl<b^Bfiiat LTli. Any>j|f , C 1 _ 6 74Jf-4S, 7iz4i, C 7 _ 
1 0 T ^ ;U ^ ^ * ( ^- * - > >• 4 ) . C i_g743^yS, - hnSftir^fflv^ 
tlx gms^ftii 1 L 4 igST-i>S. 

t/ix ft as^i^iTjvi fc lt Sx ^ ti e #i>^a * tz\t* nizm c tz^m^m^^ 

b* x fj X tJS^ x x 31 7C x jBsfl^x t K 9 it y x 7 a: — 4 t H 9 V -V , N - > f 4 y f 

t7)4M* = >§+F 'J r72, x f h 7 7* f 4 7 > t - 7 7 4 t 'j K x Wf WS: *7 iS ^ U & if 

z<?> J: 7 \z Lxm hiizit^m (I) x ^^ftil^jxl^^P^fr&^^^mSfb^^tix m 

mm&yafrb e#i>^co^vSx w^iittai. -n^. ^^x wis. ^©x sisHx ^>^a7 

a^h 7* 9 7 -f - x MM 7 a "7 h 7* 7 7 ^-x ^IXffl^j|*#7DVh ^7 7 A - ( 3X 

fflHPLC) x 777 -f - (+JIt>IXLC) iwfgtfflv^Ct 

fb^-t/ (I) 7>jga. * tl @ #i>^a^^aic^v^ x #iJxafb^^/ (I) )b*Jg*ttfb^^T- 

i^-e^S if^-tc ti^ti^S t fcl±M*»iS***I^. -5 3 \Z «k oTliit^ - i: ^T* § -g, . 
fb^-t/ (I) tC7fe^Stt#**i¥fc L#Sit^-x z ti^M ^ co^m'W.WJkTf^ ti^M^r 



[ 0 0 9 9 ] 

ft ^ ( I ) 3b*. 3>7-fdf^U-^3^^ 7^77- (EBStt#) . y 7 A f L- 

tiH ^If^SMtSCfcft'TtS. * . it n t/ ( I ) 7 -fe 5 faT° £ if IC tt 
. ii^^7t^5>SiJ^Stc =k *) S faJkV Rfclz frM-t Z z t frT'B 

fb^t/ (I) tt. 7kMXti#*fa mnih -o T t =k v\ 
it&W (I) lilaH£7ClSS (#ij : 3 H s 1 4 c n 3 5 s ) £ *i T T ^ J: 

[0100] 

ft^-ti (i) fei^f <t)^o K7 'V r (wr, ^ztwoit-swi t&m-tzn&fr&z) 

it. G P R 4 0 ^g-fammmWitm (GPR4 0 S##-f zt-^ h v^'ttfc «k VG P R 4 0 
f## t > 9 rf - x h v£14 ) . !ffl:GPR4 0f§#7^-7^StttfLTfc»), £ 7c 
#<I4xW£<. ^ogijfpffl (tfij : ^te^tt. S'ttH'tt. ffl^Stt. ^ 
fflSfPffl. Jftiltt) fc^£v>fc#>. ^4GPR4 0f##«l*ailSi, ^ * L < li G P 
R 4 OftWlMt LTtfflT?i>5. 

- * ^ . * n N >f * . ^ is . t V ^ . V >v . icjftLT, fftl fcGPR4 0 $ 

##$ti|ggMfFffl^1r Uu^WT\ GP R 4 0^##**M#-t*^Il«»^<7>WtPa!I*fc 
tiGP R 4 0^S#**M#--t*JpfflS*fctt^m<7>^'Kf • 'mmmt LTfMT'iS. 
[0101] 

*fiB^<^ft:^t/^ lt &-s> mmit. mz.it. mmm. mmmrnn. ^h- 

flBlflL?£. ttfclUBSW. MfPffi. KlflMfL. jfiLtett^.S. SBfb^H. 

mm^mmm. mm. i&\tmm. mmj±. nm. a > ^ >SKtt, ^$sn^i, 
mm;^iz. mmm. mmmmw. ^h-^x. t^k-x*. i5itt»gi§, ssm 
tijf^^fb. jflL^tt^m. mm^mmm* t^m&iztt^- z^rn - ytimffl 

* ti s o * fz . mn^5H-m\zit . mh r >; -t -J k IS . ^nux-^a-^ jflLS . ftHDL 

mm. M@tnm&Lfc% t^*ti*. 

[0102] 

i^i^fJSSilcouTli, 1 9 9 9 ¥lc H*fif^JH^^^^*ffc«:#!l^*ii3b**^ 

c <?> * ic =t ti 1 1 . mmmtit. ^m^mmi$. (.m^mmizisn^ ?*, =i- x^^> 

12 6mg/dUU, 7 5g|n^F ^7 Hft f^fMM ( 7 5 g 0 GTT) 2 ^ W fi ( St ^ 
jfiL^tiJlt -5 rn, ^ - x-ilJg) ^2 0 Omg/d 1 W_h, K^JflLMft (IffRA^tcfctt^, 
r^n-xHJS) i)*2 0 Omg/d 1 lU^v^f il*^^ttlT*f>§. ±ie«S^ 
micM^if-f. ^o. r^HI^lfilSfl (flfJRjfo&lcfcl** 3 — to* 1 lOmg 
/ d 1 *inf * feli 7 5 g H □ "7* K ^SfftfSfMM ( 7 5 g OGTT) 2 Eff F^fl (Sf IDRlflL^lc 
r>na- xjgjg) **1 4 0mg/d 1 *lt^t«IJ (iE^M) T?«rv^«g*. 

[0103] 

iifcx S^^^^JSS^lc o v^T tt . 1 9 9 7 ¥ lz A D A h . 1 

9 9 8¥icwHo^b, mfz%m%.%mi)*m^$ tiTv^*. 



z n h <T)Ma\z j; ti is. mw.mtn. ^mw ti&wi$. cm m^.m\zisn & u - ^mm. 

) f 1 2 6 mg/d 1 WiiT-efc *) . fc>o. 7 5 gin ~f H ^ SI ^ <S?f tft Sft 2 iff raft (IfMifiL 
*&lc£> 1+ § ru- ^ - 7.-il)$) 2 0 0 m g/ d 1 Iii_h^^i-^flgT-*>^o 

xig) i)U26mg/dl 9 . iro . 7 5 g !□ ^ K ^ItSsli 2 Hf Wffi ( 

Sf MifiLaKlcfctt -g, n - ^IS) ^MOmg/dl W_h 2 0 0 mg/dl *ii3f fc^i" 

ttiT*^^. $>b\z. ad Acinic kins . Qmrnstma. cmmitmizisftz r>i 

x-ilS ) ii'l 1 Omg/dl 1 2 6 m g/d 1 I F G ( Impai red Fast 

ing Glucose) tDf4: 0 — W H 0 <r> m a tc =k tl li\ II F G (Impaired Fasting G 
lucose) <7> 7 *> . 75gSo^F ^ItSsli 2 iff IB ft ( If ffi JfiL ?K iz is t+ 3 n - *Ji 
) fc* 1 4 0 m g / d 1 ^Sf & £ Vtm^ I F G (Impaired Fasting G I y c em i a ) t nf 

S'fS's I FG (Impaired Fasting Glucose) J; V I F G (Impaired Fasting Glyce 

mi a) ^fK-ssitLT^ffli^tii,. £ h \z . -&mn<?> itsmis . m%m, mmm 

S'fr?) . IFG (Impaired Fasting Glucose) i t li I F G (Impaired Fasting Gly 
cemia) *b M W.fn <?> Wj it~t & Z t tT*§ £ „ 

[0104] 

*f&BH<7Mt^£#*LT&£rS^ti. Stt&*{&<. E^Mffl^Matvi t L T - £MC 
fflu btiTvi § S^f^^n^^lxlct^oT. * it-Sty* *<r> i; i;c£>3 vMimi^KMc 

mmmmmm<7>m^t l Tit, mx.it, &m ($r^. nn$rt*igiag*#t?) . 
y°m. $im. mmm% zomum ; fe^awi cm : srattn, tf^^awai. fJiti 
m^m) . -V f . aii, mmm (txi) . ^mau^^*? n^j^i-f 

u -ft -f -te >v ) U^tTU^. 
[0105] 

*fMfl<7Mt^<5oE^M»J*<o^*Mtt. H^#(7),fi 0.0 Uvafil 0 0 11% 

W^.a:^A<^fif^?H*% (#*#9 6 0 kg) icSn^ t4 □ ^ 1 B Mfz *) . ®0 
.014va«30 mg/kg#*. 4flL< itm 0 . 1 >5rv^ Lfl2 0 mg/kgfrS^ . g tc §f 
*L<l±JRl«rv^LJK2 0 mg/kg #S T § . 3 <?> M * * 1 B 1 * L Sc 0 1c ^ It T S J f 
"ttlti J; v^ 0 
[0106] 

&z^ismVtmMizteii- &mm. Mmmmm. mmitm. vmitm. mmmRz/mmitn 
mfrmi-fhiiz* miz'&^izmc . mmm. tumitm. m&m. #&m. ®kmm. mmm 

[0107] 

Id □ m t L T » #J x liJK H -b ^ a - X . e m . d - ^ > - F - ^ x X F > x t 



K > . t 3 > -f > , y a|> -tf 7 + > . > ^ 4. -b 4, n — 7. s 77 >i i£ >- > ^ -b ^ a — 7, -t- 
h 'J^ A^jb*#l"f «b tl -5. o 
* JM i: L X It s fJ x > 7° > . #;u#df-^>*;H2^n-* x ^7 ^ # * is > * >u -b 

a — x ^ tf h tl £ . 

V§ SRJ i: L T tf x f J tf a t4 ffl * . T >l 3 — ;u N 7"afu> 7?n^-i, 
=f v v4 . h ^ ^ n ^ x v4 . ir ') — ft ^ i-f <b tl £ . 

MffifflWlMt LTIi, #0 x. It # x * u > r n - ;|, s 7° a tf u > r n - ;u s D — ~? 

fit i<>yi, F 'J X 7 ; j > ? >\ n U X -r- a — n . h 

j£ gg h M ^7 A , 7 x > g& + h 'J ^ U m 6 S ¥ W <b -5 . 

[0108] 

!S® fbSRJ i: t X It . iilJXfT'iif 'Ji? ;-iT'>, 7 ^ 'J ^ J- V ') O U 
, => *y 'J >l T 5 J 7° n ; n° > g£ x V is =F > „ f b ^ > ^ 3 — ^ A „ f t -< > -tf h — ^ A . 

t ; xf7 'J > @t 7" 'J -fe 'J a # <t> ^ H ?g 14 ffj ; f J £ it *K tr — >v t >i n — >i , # tr — >i 

f d ') F > , J] >l t' *r is > ^ H -b ^ a — 7s h 'J ^7 u . > ^ ^ -b ^ n — 7s x t H o ^ i> > 

^ ;U -t ;U a — 7. . th'D^yXf^-biO-X, t F D ^y 7' D f i n - Xf ^It(( 

^^Sfb^y t Ltii, iw iL it -? K ^ m x D - v ^ tr h - ^ . u it + h ^ a . r -b 

Is • x D — V > — h — Jl. I? l-f <?5 tl Z> o 

[0109] 

^®jiji:LTtf. #j it it *) /^mu. mmu. }kmu. ?i>ng#^iit#i) s #if^ 
ti § „ 

faffiitm tLxit. mt-it^y is* >i-r >in- >im vr h n % . 

WflSSlJ tLTIl, fj tf ^ 7 t F n^-y 7. H 7 a n -f 9 ) - ^ . ^ > 

y iTin-i, 7 i ^ f i 7 ^ n - ;k rt F*n|| v V ;U tf > l"f «b tl -5 0 

[01 10] 

K^fbSlJ t L T tf . Mz.lt&mmU. T7.^>lkf>m. a - h ^ 7 aia-^#)b*^l-f "b 
tl § „ 

: mtz*M'\±^m 9 - n&mtoT >i 5 um) . xm&m cm : p -7>n ^> . 7 a a 

7 -f x jf => ) # l-f h tl -5 o 

tf" OfcJU i: L T tf x fl x tf -y 77 'J > -t- h O U . 7* 'J -f- ;L- 'i f > ^ ') "7 ii > 7- 7x 
^ -f- — A . X =r If T 7 # l-f h tl -5 o 
[0111] 

[01 12] 

_h Ifi AS S ?h in 3U t L T tf . > x AiSlSiJ (#J : ^ x . 9 <n&mt>*htiift $ tifctft 

j» >r > x > mm ; ±mm. a^^x^^ic^r^ Lfct^>^'j>« 

( fj : INS-li) . o >f > x y MM % £ ) . > ^ V > ®Stti#^5U ( fj : tf 

*■ 7* ^ > * 7c tf -e ^> is ( *f * l < tf i^JS ) . a x r '> 9 «/ > 1 7c tf -e ^ u ( *f t l 

< tf 7- u O mU ) . U 7* 'J * > ■ (Re g 1 i x an e) ( J T T - 5 0 1 ) . ^ b 7* M ? v* > (Ne t o 
glitazone)(MCC-555). GI-262570. FK-614, C S - 0 1 1 . WO 9 9 
/ 5 8 5 1 delete ft (Mx.lt (E)-4-[4-(5-> ^^-2-7 ^ - >i-{-ir ^^f V >) ji > h ^ 
y)-<>j;it^y ^ 5 ;]-4-7 x-^KSt) . WOO 1/3 83 2 5 IC IS® <7) fb^-^. t- ^ 7* 'J 9 
*f->i (Tesagl i tazar) (AZ- 2 4 2 ) . BM- 1 3 - 1 2 5 8 . LM-4156. MBX-102. LY-519818. MX-6 



0 5 4 . LY — 510929. => 7 M ? >/> (B a 1 a g 1 i t a z on e) (NN-2 3 4 4) . \-\l\%tz\t^<^U. THR-0 
9 2 1) . a-^43x 9*-*£mmm ( 00 : # r # — * . t # ^ * - x . 5 r m h - 4. . 

x 5 r '9 t - h V ) . tr r T + -i H ffj ( 00 : "7 a: > * ^ 5 > . > h * ^ 5 > . ^ * ^ 5 > 

tfclif tib^S (00 : ^@£Jg. =i ^ f itJS) ^) . ^>x'j>5>*ffiii 

JRJ C * ^ * — >i ^ V T M ( 0IJ : h >i -f 9 5 K . 7 ') 9 => 5 H . ^* '9 ? 7 y F\ ^ a jl- 
■/pa-5 h 7f ; F\ F> 7 9 ? n f 7 ; F\ 7') > f 'J ) , U 

/>c r — h . -b r - K . 5 ^ r — K * ti * <r> # >i y ^ u JgTKfn^ . r — h 
mi . GLP-lf§#7^-Xh [00 : GLP-K GLP-1MRIPJ. NN-2 2 1 1 . AC-2993 (exendin 
-4). B I M- 5 1 0 7 7 . Aib (8, 35) hGLP-1 (7- 37) NH 2 . CJC-1131#] . 'J ^ ^ * V >i ^ ^ * -t£ 

1 V mmm (l:NVP-DPP- 2 7 8, PT-l 00> P 3 2/9 8 , P9 3/0K NVP- 
DPP-7 28. LAF23 7. TS-0 21V ) . P 3 h (i:CL-316243, SR - 5 8 

6 1 1 - A . UL-TG-307. A J - 9 6 7 7 . AZ4 0 1 4 Of) . T 5 M > T =f 

— x h (|: -/5A'J>f Kf) . * x *f oj/ > * - -tfHLSail ( 00 : + > 
^-9- h um) . «f fr^FIMJ ( m : r '9 =« - r > * * * ^ - 4f SWSU . r ^ n - x 

- 6 - * X 7 t 7 - -tf SSI, 77 rf yfSfiLffl^) . SGLT (sodium-glucose cotr 
a n s p o r t e r ) FI W ffJ ( 00 : T - 1 0 9 5 V ) . 11/9 — ti h'pJfyXfP^ H -r* t K n r 
-■eiSi (00 : BVT- 3 4 9 8 V ) . t i? X * * > It fz\t* nftfflm . I KKFIM ( 00 : AS- 

2 8 6 8 V) . I7"f >ft^tt3(ii, W h x ^ ^>S:##fF®J^ (WO 0 1/2 5 2 2 8 . WO 0 3/4 2 2 
04. WO 9 8/4 4 9 2 1 . W0 9 8/4 5 2 8 5 . WO 9 9/2 2 7 3 5 lz mm <r> it^^} V ) . r ^ 3 ^ ^ - -tf fb^ 

(00 : Ro- 2 8 - 1 6 7 5 ) V ** ^ W ^ tl -5 . 
[01 13] 

fifl^m tt-^#^^»SiJ i: LTli. t ^ H - xfflTU^^aSSiJ (00 : hu^?n, x 
'HU?t;K 4f4-LX? -y h . V* ^UJvh, 7^U5"y|< ( S N K — 8 6 
0) . A S - 3 2 0 1 . UiU?n ( A R I - 5 0 9 ) . C T - 1 12V) . nU 
*f 0f £V^coj%Wm Cm : N GF . N T- 3 . BDNF. WO 0 1 / 1 4 3 7 2 tc - - u 

h a 7 >^#£ • ^ifcffiJiJU ( 00 i 1*4- (4- bd7i;*)-2-(!-^ ^^-l--f 5 5^/ 
^ ) - 5 - [3 - ( 2 - > ^ ^ 7 ^ ; >- ) ~y' a tf ;u ] ir ^ *t </ - ^ jfi: tr ) V ) . 7* a A > + - 
C ( P K C ) FIS^ (« : LY- 3 3 3 5 3 If ), AGE FISSiJ (i : ALT-9 4 5 
. \£ ~? Y z> y . f7 h^f^f N — 7ifyif7 , /'J'7A'/n; H ( A L T - 7 6 6 
) . EXO- 2 2 6 . ALT-711. f 'J K '9 > (Pyridorin) . t = '9 H ^r^ 5 >f ) . ^44^ 
*iflS^ (00 : ^tn mm) . MW^M (00 : ') Ff) . v v N x ^ 

##fF»J^ (BIM2 3 1 9 0 ) . 7 *h-y^y^i^ai,-f^ r^f — -If -1 C ASK- 1 

) asif **#i-f ^>n*. 

[01 14] 

IiAfi7(}ilJ:LTll, H M G - C o A ffl tuSI * ffiMJ ( 00 : ^ => * ^ ^ > . > > 

^ 7x ? ^ > . n ^ x 9 =f- y . 7 h i ? f >\ v >i ^ X 9 + > . tf ? ^ X ? ^ > . n X 

^•7. 9 *y %rzit j en<bco& (00 : -y v -j ^z.^#) v) . 7. ^ t u > ^i^g#*FflSiij ( 

#0 : WO 9 7 / 1 0 2 2 4 1C IB«^>fb^^. #0 x li N - C C(3R, 5S)-l-(3-T-b h l-i? * * >i 

^n^4)-7-^nn-5-(2,2-y > h^y7iz;i)-2-t^V-l,2,2,5-fh 9 t K a -4, 1- 
*<y >/***tH \£i;-l-A jiI f ^ '9 >• y -\-mm^ t) . 7 ^ ~f *7 — h 7ki\La 

jR/(0O:-5-f7>f-^9 — h. 7 P 7 -f 7* 7 — h . y 7 >f 7* 7 — h . ^'997^7-1 

V ) . J/l SHLS! ( 00 : # BK f fe*^ i-f h ft Z> . 

[01 15] 

F^9±3U UTIi, t > ¥ ir t > x > ^«^^ffiS»J ( 00 : ^7 7' h 7' '9 >i . if^94 
. ^^^'lif) . t y 'J ir t > x > 1 1 Jd f/C3!] ( 00 : a ^ > . ^7 > -t* >i 9 y is u 

^ -fe ^ . x 7° n ;b 9 y . ^n* ^ *t Jl 9 y . >l 5. *f Jl 9 y ^ -i 'l ^ *t >l 9 y . ^- >l > 

iF^V;Jk l-[[2'-(2, 5-x t K n-^-ir* V -4H-1 . 2, 4-^^r 

*f i? ~F ;U -3- >f ^ ) tT 7 a: — ;U A )l] * * A,] -2-X h x -1H~^> X 4 5^ V- ^ -7 

-77 ^ * > . ij ji y l^ttiM ( 00 : v — x tr > • . -7iy'f7, t a n ^ t° > . 
x * — ^* t° > . — 77 >v i? t° > f ) . 7 a i? y f ij* f If f>ti|i„ 



[01 16] 

tnmmm utu, m z. it^u^tKmmm ( m : ^7i>7*7>>, 7 ^ > 7 >i 

=7 5 > N 7 x > -T- >l 5 > . y 7* F 7 ; > > 7>7i77€>, ^ "4 > 7 x 5? 5 > . 7 i? 
> K - >i . 7i = *-/DM;-i7>>, 7 a > V u <y 7 ^ ; MCHS^^Jd I7lPI ( 00 : S 
B-568849 ; SNAP- / HI ; WO 0 1 /8 2 9 2 5 J; VWO 0 1/8 7 8 3 4 \z 15 7> ft &m W ) > - - - n 

* FYf3l/i^ (#0 : CP- 4 2 2 9 3 5 V) ; 7)> + ^M h'f§#4SRi ( #0 : SR- 14 1 7 1 6 . SR-14 
7 7 7 8 V) ; 7 1 >) >t£tn.m : 1 1 (3 - t Kn^-yXfo-j Hft: K a r -4- - -tfFI^^ (15(1 : 
BVT- 3 4 9 8 V) f) , f'J ^--bfffiM (|: t'HX?7h, ATL- 9 6 2 ^) , (9 3 
T rf - X h (i : CL- 3 1 6 2 4 3 , SR-586 1 1-A. UL-TG-307. A 
J-9677. AZ 4 0 1 4 0 f) . 7 ^ H ^ 8X Hfl ffell ^ ( f J : U 7 ^ > , C N T F ( 
^ti W H T ) V ) s =i U >• X h * - > T rf =. 7. h ( 0J : -j > h 7 h s FPL 

- 1 5 8 4 9 ^) . mMwmm cm : P-5 7V) f if btis. 

[01 17] 

fij m SU £ L, T tt s fJ x. li -4 > * > Mil # ( m : *f '4 * ^ @£ 4- h ^Aft^P^, 

*'Jf*|**y7/,Tt7*D;yf) N f 7y F ^iffl ( f J : I f 7 y F , x 7 a ^ > 
f 7 y F , H '4 ? p ^ i f 7 y F\ £ K a 7 n a 4- 7 i>* H x t: Fo7^>f7y h\ ^ > 
y*;l,hF0700f7y F, ^ > 7 ^ i? H . # 'J f 7 y' F\ if yOf 7y Fi) . 4/L 

-7 ;u h 7. -f- n > mm (i: xfnj7n>\ h 9 7Af i, >f ) N ^mn^m mmmm 

( fj : t -b ? '/ ^ 5 H V ) s ?a^^>4f7X4*7 7 ^ H ^ ftU SrU ( $1 : 7 o ^ 7 'J H > 

. > 7 4 y F , 4>7a-; Ff) x 7 '/-fe ; F , 4 V V 4 t* F > 31 9 7 'J > • & x tfl 

K s 7 > ^ — H . 7n^ ^ Ff A'f if bH5o 
[01 18] 

it-^m mmtLxis. m *. it t >i * >i itm ( m : 7 n 7 ^ x 7 r 5 k . 47t^7 

7$Hf) . ftStJS tft&! ( : >VF^t-F, 5-7iU-*Uis*,tsXV* comm 

frV) . K^'ttJ/L^t/H (fll : V h V X > . 7F ')77^y>f ) N «t/**}/L4sffl 

( $1 : tr > 7 'j 7. ^ > • N tr > i> > . ^ ^ v — ^ V ) x ^ 7. 7 7 f > . ii 'i # 7 7 > . 

x h # *c ; y K # £ If >b il Z> o ^^T't 5 - 7 4 t a 7 y 4 I i # T* S> 5 7 4 '7 o > 
#> £ IMJ ^ * 7 ;b 7 n > sfir if frttf I Lv> 0 
[01 19] 

Vi, A---*f ) x $t^nWfe'&.<mhZ>^m%. (M : l>ff>, >• >/7 -f 7 7 u 7. 

* > V) . IfefI^IISfftT?j| b tl § * ^ F 7) ^ > (#IJ: ^>?-7in>, >f > 9 - 

a >f ^r> ( i D v) . 3 a^-fij^s^ (#j : mnn^ * --mmm^. xn #^ 

f > # ) ^ l-f h ft . * ^T* t I L - 1 . I L - 2 x I L - 1 2 & ir t> A > ^ - a -i 

tX^.mm £ L X It . m *. 1 1 ~r x \^ «; > . 7 4:47; J7iy s 4 > H > y 7 >• > ^ ir co # 
7. -f- a 4 K JA'^^PH V l-f <b tl S . 
[0120] 

Jjl JflL ^ ffl £ L T ii . fj ^ li ^ '4 > ( #!l : '< -4 > + Y '4 7 A . ^ V > ij >l i/ 7 A . 
r ^ t ^ '4 > 4- h '4 7 A ( d a 1 t e p a r i n s o d i urn) £ if ) . 7 ^ 7 7 ') > ( M : n >i v t 'j y 
ti ') 7 u tz £ ) . J/C h n > tr > ^ ( 15U : t ^ h n (a r ag a t r ob an) * £ ) . JfiL&^gflP 
^ CM 7n^-4- — 4f (urokinase), f 'Hf - 4f(tisokinase). 7 ^ t- 7 ^ — 4f ( a 1 1 e p 1 
aseK 4- t=- 7° 7 — 4f (n a t e p 1 a s e) x t y t- 7° 7 — 4f (mon t e p 1 a s e) . 5 -r- 7 7 — -If (p ami t e 
p 1 a s e) * if ) . Jt /Jv^MS Jfll ©J ^ ( 15U : MB: * t> a t° i? y ( t i c 1 0 p i d i n e h y d r 0 c h 1 0 r i d e) . 
is a 7, 9 — ji ( c i 1 0 s t a z 0 1 ) . 4 =1 -4 -< y h x =f- >i x 7 7 a 7, h 4- h 'J 7 A ( b e r a p r 0 
st sodium). jUSt^^^ru^ — h(sarpogrelatehydrochloride)^if) >5r if >b*^ Vf h ft 

% o 

[0121] 

#ffi % J£ v& ffi M £ L T It . m x. It -r ti 7 t 7^ ti ^ Y - ^ ( a 1 f a c a 1 c i d 0 1 ) . 7 ^ x h '4 
^- — ^ (calcitriol) . x * ^ F - > (elcatonin) . *f 't Ji >i y V —y (calcitonin s 



a 1 in o n ) s x 7, h 'J t — >l ( e s t r i o 1 ) * ^')7 7**> ( i p r i ( 1 a v o n e ) . 5 H n > ^ 
~f h V ^ A ( parni dronatedi sodium) . 7L>Fn>|f t> M ^ a 7k fa ^ (alendronate 
sodium hydrate) . 0*Fn>|i+F 'J ^ a ( i n c a d r o n a t e d i s o d i uni) V W 'b ft 

^?;>li:LTlJ, #J It t? 9 5 > B K tf 7 5 > B 1 2^ t)*m W >b ft £ » 
[0122] 

JrC^B ^ Ml t L T ti . l£ ? 7 M > (tacrine) . K * -< x ^ (donepezil) » 
7* 5 > ( r i v a s t i g in i n e ) . if 7 > ? 5 > (galantamine) V =P W* 'b ft -5 „ 

MS? • m^^v^^^ t LT li. tjr^rm^ 7 t***t- b (flavoxate hydrochloride 
) . Sit^f y "^f - y (oxybutynin hydrochloride) „ I^^a t'^ 'J > (propiverin 
ehydrochloride) «b ft * . 

!*SHI^*i t L T a s t -b * ;u n -J > x t, -f- 7 - 4flfi ( M : x * * r 5 > ) ^ 
a*#i-f ib ft -5 o 

[0123] 

£<blc. tft^t^^^»BSJ^-??«StM3c#f^ffl**%a6^ftTv>sil3!l. i-&ft*>x x7u 
*■ * x Y Y - -tf laSSU ( #0 : > K > 9 x > V ) » 7° a Y 7. -f- a > Mip # ( #J : > r X -T- 
n — — h ) . Ilxfo-f F ( 00 : t"*- > -4- >/> ^ ) x n^^^Fli 

M. Th<7fcKn#>*fcr;-;u ^5 Hail . fl&B^n»f eSC#2U (fj:i^n^^y?i> 
) . * ^ t >x I G F — 1 x *> * v> liJgifcW * i^iPi - safT'fcSTNF-a, LI 

F. I L - 6 . t>n a? f >Mlc?dt§|iL#^ t^*^B^ft:^t)tf 3 fc^T* 

[0124] 

£<blCx «fbffi.S^J (#IJ : ALT-71 1^) . W^S^i!^ (M : Y-l 28. VX 8 5 3 . prosaptide 

f), })l7 0i(fj : ?y7'7 5>\ 7U 'J7'f 5 7' 7 5 > K f/[T A, 5^ A, ( 

#0 : 7 t h M x > . h H 7* ? i ( T r i 1 e p t a 1 ) . 7- 7° 7 ( K e p p r a ) . '/;^7> (Zones 
ran) . V i, ^ \ ^ y (Pregabalin) . ^ — n -t 7 K (Harkoseride) . n*v-lftf 

> ) . tli^fmmm ( 09 : > * x L * > ) . t -t ^ ^ 'J 'J 77* > K : ABT- 5 9 4 ) 

x x > K -b 'J >S##JpfS^ ( M : ABT-6 27) . t ) t 5 > IX *) jA^PIS^ (#J : h57H 
>D. mM'&^MM (#J : t >i n ^) x GABAS##f^iftn (150 : ^ ^' ^ > > , ^^^^ 

> ^ > MR SO ) . a 2^##f^iftH ( M : 7 a ^ ^ > ) x ^p/flS-fiH ( f J : 77 7' >f ^ > ) 

. tK ^ ^ ^ ( #0 : ^ > • V ^ t -if tf > ) . * 7. * y xxr7-dfISi ( #iJ : x ^ ^ + 7 ^ 
^ ) . K — ^ 5 y ^^faftMm ( fJ : t * t ^ 7 >f > ) t *t%b^ <^ fb^t/ tfffflts 

±IQ^^X ti. 2 ttJU±% iiS^IPJ aT-ffi^ ^ItTffl V^T t «fe 
[0125] 

t|s:^HH c7) -fb^-i^ t X t % ffi A ^- 1> % Z> 3 i: \z «fc *) , 

( 2 ) *%BH<^fb^^ ftmtikftt)*mit zmmx-smn-t z z t iz j= *j . v6«aHm*^ < 

( 3 ) *%BH^fb^^/ fc ftfflttm^s^^^^x^niR-t^ z ic jc *j . ^mm^tomm 
^mz z t i)*T* e § . 

(4) * ^BH <*> -fb^-t/ t X t * # ffl -t 5 Z t ic «k *) x ffl ^ Sft * 3t?*# «b ft -5 . ^ ^ CO ff 
ft ^] * * If § c t ^T*§ l>, 

[0126] 

Lx f^itfcv^TS^LTt ^t/X^S-^Mtix BS^±ffl «b ftT v^s S-^-Slc 

^-ffttt-Jc<x S4Wf, g4i-K -£<ftx ffi A^^H+^tc «k *) IlIjRf^ 3 i: jb»T« 



1 ) *¥tw<r><t&wt mmx t^mmizmmitLxmhii^^-^mm^n^-. ( 2 ) * 
mn<r>it&w tmwx t&m * \zmm<tLxm<hnz 2 m^mm^m-^^-mmx^mm 
(3) *ztw<nik&w tmwx *\zmmitLxmhnz 2m<nmM<»m-& 
^mmx'^mmm^h-^x^m^-. (4) *mn<r><£&<totm$3Xt-&m*K:9AMitLx 
m^nz 2 M<7)mm<7>m%z&5-fe&-?<r>mm& j f. ( 5 ) -^mn^it^m tmmx t * 

[flJMJ] 

[0127] 

*f&BHti. Hicwr^tt i, mmm. mmmjkummmiz & xm- l < ibd 3 

% i&flft L <t IB M X ^ ft 2 it X «t <k o 

I%t^to ^oh^NMRX^H'^, 0 H ^ N H 7' n h > f 7* n - h' T' 1 1 T- § ^ 
ut^lcov^Tlir- 9 lc ISIS LTi^iu. 



s : 


: is > r U -y h (singlet) 




d : 


: -v h (doublet) 




t : 


: h'J^bn (triplet) 




g 


? t i f >v b (quartet) 




111 : 


: ;u 7' U >y h (mul t i p 1 


e t) 


br . 


: -/ n — H (broad) 




J : 


ii v -f -J > 7*^$f ( coup 1 


i n g 


Hz : 


~- >i V (Hertz) 





CDC 1 3 : I^dd * >i u 
DMSO- d 6 : dj->> > * >i * ^ * df- is K 
[ H NMR : 7° a h > MM^Dft 
TFA : b ')7Up Sg£ 
[0128] 

WT*>#%0Jfc«k vHSfeflJlciJUT* (MS) * 7. ^ 7 h ,u 

(NMR) li & T <?> * J: *) W\ & L . 

MS«!J£*»gg : ^ ? - Xft ZMD. ^^-^-Xft ZQ 2 0 0 0 U tz It v >f 7 a -7 * ft 7° 
7 7 b 7 t-AlL 

-i Jr y Vc^k : UTiri^^ ^Wtlv£ (Electron Spray Ionization : E S I ) . * tz It 7< M JBE 
fb^ ^" > ' -fbvS (Atmospheric P r e s s u r e C h em i c a 1 Ionization: APCI) „ iff IS & § i§ a" . 
ESI%fflv*fc. 

NMRliJ^fifs : ^' T> ft V a r i anCemi n i 2 0 0 ( 2 0 0 MHz). Van an Gemini 3 0 0 ( 3 0 0 MHz). ~f 
^7)- • am tXf>?± AVANCE 3 0 0 o 

* tz. J: VHife#Jk:4jlt* 7>?XHPLClc «k -S IIM 1M T<7) * lc «fc 0 ff o fc. 

7>3X H P L C : * >i V > ft ^ x ^ - 7° -v h || fid x 7. t A 
*7 A : YMCComb i p r ep 0DS-A S-5 a m, 2 0 X 5 0 mm 
: AS ; 0.1% b 0 74tp|i 

B* ; 0.1% b 0 7itoffi ^trtb-b 'ii 

77yi>b^^iA: 0. 0 0^> (Ai*/Bi*= 9 0/10) , 1. 2 0^ ( A*/B*= 9 0/1 0) . 4.7 5 
5f (Ai*/Bi*= 0/ 1 0 0 ) , 7.3 0 t> ( Ai*/Bi*= 0/ 1 0 0 ) ,7.4 0 t> ( A*/B*= 9 0/ 1 0 ) , 7.5 0 t> 
(A*/B*=90/10) • 



riyiy F^^iB: 0. 0 0^ (ASt/Bift= 9 5/5) , 1. 0Q# (Aift/Bifc= 9 5/5 ) . 5.2 0 5> 
(A*/B«i= 5/9 5 ) . 6.4 0 ^ ( ASt/BJfc= 5/9 5) , 6.505> (Aift/Bift=95/5) - 6.6 0 5> (A*/ 
Bi^=95/5) . 

M : 2 5 mL/miiK *fcti}?£ : UV 2 2 0 n m 
[0129] 

#%#J 1 3 - (1. 3, 5 - h 'J i-lH-f7 l /-iHM'H^>X7if h H 
[0130] 

[ft l l ] 




[0131] 

4-7"n 3, 5- h ') > * ^ -lH-tr 7 ^ (2. 84 g. 15-0 mm o 1 ) is ^ U {i-^n^n 

-7 **X2 ym (2.13 g. 1 5. 0 mrao 1) * 1 M £k Wk + V ') V u y^'Bm (3 OmL) . x 7 ; 

-'i (15 mL) 4j«fcVh^oc> (30 m L) <?>Wtfc\z MM L . T > Hfc L t h 7 ^ 

x(l 'J 7i^^*X7 ^>)^7y^z,(0) (JJC/ g N 0.7 5 0 m m o 1 ) JxJftSt* 
7^rf>iffl^T, 80 °C T* 24 TOJtLfc. Jx J£i* * ft £fl & . * i: Bf&x * * ft] £ 

□c^/^dftf >) TffilL, ^afb^«» (2.05 g. JR* 64%) tlfettttt t LT#t 
o MS: m/ z 215 (MH+) . 
[0132] 

#%#J 2 [3-(l. 3. 5-h 'J > ^^-lH-f ^ ^-4-^ >u) 7 I — > 7 7 - >i 
[01333 
[ft 1 2 ] 




H 3 C 



[0134] 

3-(l. 3, 5-h ') * * ^-lH-f => ;u-4->f ^) XT' ^ 7*t H (2. 05 g. 9. 57 mmol) 
* 1. 2-^ > h * is x 7 > (10 m L ) 4? «k V t h 7 t K n 7 7 > (10 m L) <^SStk:tgfi¥L 
. */^TT7K*fb* ^7 h ( 0.2 6 5 g. 7.00 mmol) ^^x./--^. s*#fflf\T. 

IbJMT 3 i^ramjtL/io /xfSifclcfif * x flu*., g^x ,u T*tt ft L fc. ft 

yA*7A?n7|. r 9 7 -f — (5 0% RS£x * ^/^^f > — S^x^ ;i, ) T'SI L . ft 
Sfb^-J» (1.20 g. M 58%) ^ifeii^tLTifc. MS: m/z 217 (MH+) . 
[0135] 

###J 3 3 - (2. 4. 5 - h V if i-^l^^Xrif t K 

[0136] 

[fb 1 3 ] 




H 3 C 



[0137] 



# % m i tmmizLx 



H — K - 2 . 4 . 5 - h M > ^ 4 ^ t 7 i > fc J: V 



>l ~7 



#v>mfr^mmit'£%!l : £M&j&Vt%lt Uit, M5 4%o MS:m/z 23 1 (MH+) 
[0138] 

4 [3 - (2, 4. 5 - h 'J >^^-3-^^-^)7x^^] > ? ; - ^ 
[0139] 
[ft 1 4 ] 




[0140] 

# % 0J 2 t TO ti t c L X . 



(CDCl^ 
13 (1H. 




<5 



dt, 



1.69 (1H, br s) , 
J = 7 . 4 . 1 . 4Hz) . 7 



. 9 1 (3H, s) , 2.25 (3H, s) , 
2 0 ( 1 H. s ) , 7 . 31-7 



35 (1H. 



2 . 3 4 ( 3 H. s), 
m), 7.4K1H. 



4. 74 (2 
t, J = 7 



ft7x>-3--f^)-^>XT4f f t H 



[0143] 

(3-* >i 5^7i_^)t'n>i(l.? 8l 1 1. 3mmol) x 3- ~f n t - 1 --<> V * ir ~7 x > (2. 0 g 
. 9. 3 9m m o 1) is Jc <^j£$E--b is ^ u (4. 6g. 1 4. lramo 1 ) * x. 9 J - >i ( 1 OmL) 4? «fc V h ^ x > ( 
5 OmL) <^ )S cTig i&lc fin x. . ~r >i ^* > WLi^ L fz 'tk . f 9 7 i-;i*A7 o)^ 



^^t7A(0) (0.20g. 0. 17nirao 1) t^xf;. Jx fcm % t >v =f > # H f\ T . 70 °C 

: ^ > = 1 : 10 
x|X* 9 4%o MS : m/z 



$!vf S is >)J]Y>\,ii=>u9xi-?y 7 => ~7 i - m Wc x * ;u 
left L . ftHftctt/ (2. lg) S^ftfett^ t LTi/:. 

[0144] 
##fJ6 [3-(l--<- 

[0145] 

[ f b l 6 ] 



- 1 : 5 ) 

2 3 9 (MH+) 




OH 



[0146] 

3 - ( 1 - -<> '/ * 7 x > • - 3 - -f >U ) X~F )l 
t» x 7 > igjfc C 3 OmL) lc 2kftT\ TkJfeft 9f 72 



Jx Jft vg i* * 2k ft L & x fit 



? t H (2. lg, 8. 8 lmmo 1 ) co^i^^r h5tH 
5-^^(0. 37g, 9. 7 5 m m o 1 ) Six . 
h ^ a 1 OTkfn^/ (3. 0 g ■ 5.74iiiiiio 



M fix S il^ JEE 'H i 
: ^ df- ^ > = l 



5-1 : 3 ) iz ft L . 



fbnt^/ (2. Og) SMfevi^^ i: LTifc 



JR* 9 5% 



[ H NMR (CDC 1 3) 8 



. 72 (1H, t. J = 5. 8Hz) > 4. 80 (2H, d, J = 5. 8Hz) , 7. 3 5-7. 6 4 (7H, 111) , 7. 



98 (2H, m) . 
[0147] 

%$) 7 3- (l-^> V* ^ Hr -7 x > - 5- 4 >i ) -<> Xt ^ t H 
[0148] 

[fb 1 7 ] 




[0149] 

#%15IJ 5 t IB] tile L T . (3-* 5 ^7ii^)#o>it!:5-^nt-l-'<>'/f t7i 
> J: iifb^^i^ifeittl ^ LTit. 70% o MS: m/ z 2 3 9 (MH+) . 

[0150] 

#^•#0 8 [S-ll-^^'/f t7i>-5-^i)7i-4] > 9 J — >i 
[0151] 

[fb 1 8] 



OH 



[01523 

3-(l--<> '/^ t7i >-5-4 >v) -<y Xt >i t'h H (3. 98. 16. 4mmo 1 ) ? 7 — ^ (8 OmL) 
- T b => t H a 7 7 > (2 0niL) \z mm L . */4r L fc, 3 <?7 ic ft * ^ M + V ') ^ u (0 
. 6 2 g , 16. 41111110 1) tlx/:. ifctfJ TT 3 Bf WlJtft L 7c^. Jxltmmlz ? ^ym^mm^Mx. 




-f 7 X^gk L T m tz o 9 9%, 

! H NMR (CDC 1 3) d 1. 73 (1H. t, J = 6. 0 Hz) , 4 
1H, s) , 7.94 (1H. d. J=8. 1Hz) , 
[0153] 



79 (2H, d- J = 6. 0Hz) 
04 (1H. d, J = l. 8Hz) . 



7. 35-7. 63 (6H - m) , 7 . 6 8 ( 




o 

[0155] 

# % M 5 t |i] *| IC L T . 3-7*nt-l-'«7 , /ft7i7i: (2-* ^ 5 ^ "7 x — ^ ) # n > 
B££ 0 HSfL^^ff fett^ L Tf to 10 OX MS: m /z 2 3 9 (MH+) . 

[0156] 

##fJ 1 0 [2-(l-'<> , /ft7i>-2-U)7i-Ji] > ? 7 — >i 
[0157] 



[it 2 0 ] 




s 



OH 



[0158] 



#%4?J 8 tmMlzLX. 2- {{--<> ■ ir ~7 x > -3 - -i >i ) -<> Xt >i f t K <k *) It II ft 

! H NMR (CDC 1 3) 5 1. 52 (1H. t. J = 6. 0 Hz) . 4. 54 C 2 H » d. J = 6. OHz). 7. 28-7. 97 (9H>m). 
[0159] 

#%0O 1 1 t-lH-'f > K tft>$Hert-^^ 

[0160] 

[ f b 2 1 ] 



[0161] 

>f > K - ^ (5. Og. 25. 5mmol) . — £km V -t e r t-^* ^ (7. 6mL. 3 3. lmmo 1 ) & 
4-x* > ^ t 5 ) f 'J ^ > • (0. 1 5g, 1. 2 3mmo 1 ) <r> t -b h — h ti <Bm (5 0 m L) £SMT3Bf IB 

LTi/:. JR*£lOO%. 
[0162] 

1 2 5-(3-*^ 5^7 i-^)-1H-4 > K # > t e r t- ~f =f- >i 

[0163] 
[it 2 2] 



[0164] 

# # M 5 t [a] ti lc L T . (3-* >i 5 47i^*)#o>|t5-7 , ot-lH-4> K - >i -1- 
#^#>gfc tert--/f ^ i •Jilfb^tSMfe^'J Xz,gt LTifc. 4X*61%o MS: m /z 
3 2 2 (MH+)o 
[0165] 

###J 1 3 5-(3-t h'nJfy > f ^ 7 1 ^ 4 ) > K - ^ -1-^7 ^ t* >' 1 1 e r t-7*f 4 

[0166] 




Br 





I it 2 3 ] 




[0167] 



#%0J 8 t IsJ^Hc L T . 5 - (3-* ^ ^ 47i^^)-lHH> K - ^ ^ * > St ter t- 

>i £ *) mmit&ty^ftk&mvmi t txmrz, >\xm 

! H NMR (CDC 1 3) 3 1. 69 (9H. s) , 4. 78 (2H. d. J = 6. 0Hz) . 6. 6 1 (1H, d, J =3. 9Hz) . 7 . 3 3 ( 1 H , d , 
J = 7 . 5 H z ) , 7. 44 (1H, t, J=7. 5Hz) . 7. 54-7. 65 (4H,m) , 7 . 7 7 ( 1 H . d . J = 1 . 8 H z ) , 8. 1 8 ( 1 H. b r s . 8 
. 4Hz) . 

[0168] 

#%#J 1 4 3-(5-?PP-3-Hi-l-^>'/f t7x>-2-^^)^>X7ift K 
[0169] 
[ i t 2 4 ] 




[0170] 

# 5 t fa]+i tc L T . 2-rfu =e -5- ? a a -3- 7 =f- n > '/ * 7 x > i: (3-* ^ 5 

il7i^i)#n>iJ; ►) HH ft^i» * &fe#f ^ bb t LX m tz . 4X4*9 5%. 

NMR (CDC 1 3) d 2. 45 (3H. s) . 7. 34 (1H. dd. J = l. 8, 8. 4Hz) , 7. 6 0 - 8 . 0 6 ( 6 H, m) , 10.10(1 
H.s). 

[0171] 

# % ffl 1 5 [3-(5-?nn-5-^A - 1 - ~« > >/f t7 i>-2H^) 7 i-ji,] 7 7 ; - 
[0172] 
[ ft 2 5 ] 



ci 




[0173] 

# #0J 8 t IB] if ic L T . 3-(5-?nn-J-ifi-l--?^ 7 x > -2- -f ^ ) ~* > X t 

jI ft H Jc *J ^Hfb^t/^Mfe#+^H i: LTit. 4X^5 93%. 

! H NMR (CDC 1 3) d 1 . 7 0 - 1. 8 0 (lH.m) . 2. 43 (3H, s) . 4.78(2H,br s) , 7. 3 1 (1H. dd. J = l. 8. 
8. 4 Hz) , 7. 3 7 - 7 . 5 7 ( 4 H, m) . 7. 6 9 (1H. d. J = l. 8Hz) , 7. 7 3 (1H. d. J = 8. 4 Hz) . 
[0174] 

###J 1 6 3- (2- 7 =f- >i -1H- -i y F-^-lM^)^>'XT4Tt K 
[0175] 



[it 2 6 ] 




( zS * — + ^ • Or"? ' : J • T > 77 > • t;^/^ • VfUf-i (J ourna 1 o f the Am 
erican Chemical Society). 2 0 0 2 ¥. 124^. 1 1 6 8 4 - 1 1 6 8 8*) IBIS <^ 7t"y£ \z t£ C T L 
fcl-[3-(l. 3-S> t^V7>-2H4)7x^4]-2->f ^-1HM> F-^ (l.UJ. 9 4mmol) 
trh 7 t KP7 7> (40iL)lC^ISL, Cc^i§^lc5 #t^j^Se (1 OmL) £ fin £ . 50*CTM0# 

^ 7 -f - (gfgfrx* ;i, : -vdf-^>= 1 : 6 ) left L . HHfti^ (5 Omg) %$clf fettJK^ i: L 
Tf#7Co JJX* 5%o MS:m/z 2 3 6 (MH+) . 
[0177] 

# % #J 1 7 [3 - ( 2 - > n - 1 H- -f > K - ^ - 1 - -f A- ) 7 i — ;i, ] > ? ; - ^ 
[0178] 
[ f b 2 7] 




##0J 8 t m tile L T x 3- (2- > * ti-lH- -i > H - ^-l--f ^ ) ^ > XT' i f t h* i •) 
Hffc^Jfofc&fettttfl/ LT#fc. I00%o 

! H NMR (CDC 1 3) a 2. 30 (3H- s) , 4. 78 (2H, s) , 6 . 3 9 ( 1 H, s ) , 7. 04-7. 60 (8H,m). 
[0180] 

###J 1 8 4- [(2-7 3L->i-\ft--i y \z->i-\--i ji) } f ^]f,|fi> * >i 
[0181] 
[it 2 8 ] 




[ 0°1 8 2] 



2-7 1 — ji -i > K - ^ (4. 2 g ■ 2 1. 7m mo 1) 7% ^ 6 0 % 7k * ft + H ') t> U (0. 9 6 g , 2 4mmo 1) <7) t 
h 7 t K a 7 7 > (9 OmL) - N. N-^ > * >i * K ( 1 OmL) Mm ~k T . 20»f^W:ft L 

fc. C co^i^lc 4--/n qE > ^;^S#SM * ^ (5. Og, 21. 8mmo 1 ) ^ TjD £ . liST' 1 8Bf Ml* 
}f Lfc. jxJ&tgifclc ? ^>i^7K>§^^7jn^. x mm*- * >v T-tttt L . ^ft+ h ^ a 7k >g 
TftTfUt. fit St •=? ^ ^ AT-^tl J£JEE}^«SLfc 0 »«btifc^at*>' V ft?>\, 77 7 a * 
D7h^77>i-(Siif4:^Jf^>=i : 10-1 : 5-1 : 2 ) ic ft L . HHfL a" 
& (2. 8g) ^^Hfett^^ t LTifc. 38%„ MS: m/z 3 4 2 (MH+) . 



[0183] 

# % M 1 9 { 4 - [ ( 2 - 7 x x >l - 1 H- -i y H - ^ - 1 - -i >l ) > * ^ ] 7 x x ^ } > 9 J - >l 
[0 1 8 4] 
[it 2 9 ] 



HO 




4- [(2-7 i-i-lH- >f > • H - >u-l->f ^) > ^] ^S#St > * ^ (2. 8g. 8. 2 Orarao 1 ) Hfc* 
■f- h 5 t K n 7 =y y (1 OOmL) tcvgfi? L . */^L/;„ C ^ig^lc 1. 5m o l/l-^KSffc^ -f V ~f * 
,i~r ,i 5 x ^ a h ^ x> $gjfc (13. 5mL. 2 0. 3 mmo 1 ) * IS T L £: . :wgiK$^/)TTlWtl 

fifties ^ atsji jsjEE««iLfc. w^nfc^is* >- n v ^ * a 

? n-? y ?=> ^ a - mm^* >i : ^*r*ty= 1 : 4 ~ 1 : 2 ) ic ft L . UlIfLct^ (2. 2 5 g 
IttfettttftLTifc. M 88%o MS: m/z 314 (MH+) . 
[0186] 

#%#J 2 0 (2E) - 3- (2. 6-^ 7 ^ ^-n - 4- > hify7i-*)7? -J h&jH-h 
[0187] 
[ f t 3 0 ] 




F O 



[0 1 8 8] 

i? ti frz.fr j >i (2.34 g, 10. 4 mraoDfc J; ^ 6 0 % tK^ h ') u (0. 38 
g, 9.50 moD^t 1 7 t 1* n 7 7 > ( 4 0 m L) vg}*^ ^c^T 1 0:frWllti$ L tz« Z^'Brnizl 
, 6-^ 7 >i fr a -4- > h * y -< y Xt >i t" t K (1. 5 g, 8.71 mmo 1 ) * fin £ x ifiti?#I 

^ 'J ^7 ^ ^ t) 7 ^ n v h r ^ -7 >f — (gt & ^ ;u : ~.^+)-> = i : i o — 1 : 5) lcf4L. ft 
m<t&%i (1. lg) ^Mfe#f«^ t Lxmtzo iR*5 2% 0 MS: m/z 2 4 3 (M+H) „ 
[0189] 

##$12 1 3- (2, 6-^ 7 ;u * n -4- > h^y 7i_i)7 , n;Oiif 
[0190] 
[it 3 1 ] 




F O 



[0191] 

(2E)-3-(2.6-^7;i,^-a-4-> h ^ x 7 x x ,u ) t ? 'J ^ g£:x ^ >i (1. 1 g, 4.5 4 mmo 1) % 
f h7tFP77>(3l mL) i: x 9 ; - ^ (3 0 mL) Mn^^lc vgfi? L . 10%^ 7y 7Am 

*jg«IL. mm<t&m (I. lU)-& %k&$itf;%Jt L -cm fz. Wm\00% o MS: m/z 2 4 5 (M+H) 

[0192] 

2 2 3-(2,6-^7^^-n-4-t h , nJfy7izi)7'n>o|if i 



[0193] 
[it 3 2] 




F O 



[0194] 

3- (2, 6-i> y >i ^-n-4-> h^y7i^^)^a Ml. 17 g, 4. 79 raraol) . Jgfb 

T >v 5 — ^ A ( 1 . 9 g . 14.2 mmo 1 ) is J: V 1 - * 9 9 > * - >i ( 1 . 7 mL . 9.80 mmo 1 ? 
n n > 7 >igv^ (2 OmL) $*^T)t)^iiaT'4f ittJt Lfc. jxJfcfSStfc **IC v± ^ . 1 Hf M 
tljfLfc. f ^ilD)§'fR^y ^ o o > 7 > T* ffi M J^ftM M ^ a * $g T ifc # & . fit 

-f - mm^* >i : ^**t> = 1 : 1 0 ~ 1 : 5) \z 44 L . It II ft ^ (1.0 g) ^Mfett^^ i: 
Uifc, iR^9 1%o MS: m/z 231 (M+H) <= 
[0195] 

#%#J 2 3 3- (4- [(3-7" n zs i? n) * * is] ~7 ^ — )],} 7 u > & n 
[0196] 
[ i t 3 3 ] 




o 



[0197] 

J-(l-t Fn^fy7i-i)7'Dn'>i>f 4 (jj g, 1.6/ mmo 1 ) <r> N, N->> > ^ ;u * >i U 
T*Kigi*(4.0 mL) lc, 0t7. ff}$T\ 6 0%** ft h 'J ^ u ( 0.0 7 3 g, 1.83mmol) % fin 

n;F (0.44 g, 1.75 mmol) flu £ . 1ST 2BfPtBfJtjf L fee Jx Jfcifc* St^^ ^ lc T # 

*y^AfCSSLtt> «EJBEjgiBIL. ^fe^^^^Ufb^r^ CO. 8 4 g , 4Xs£72%) 

! H NMR (CDC 1 3) d : 2 - 6 0 ( 2 H , t.J = 7.8Hz). 2.90(2H, t, J = 7.8Hz), 3 . 6 7 ( 3 H » s), 5.01 
(2H, s), 6 . 8 8 ( 2 H , d, J =8. 4Hz) , 7. 1 2 (2H, d. J=8.4Hz), 7. 2 5 ( 1 H. m) , 7. 3 5 ( 1 H. d, J = 7 
. 5Hz). 7 . 4 5 ( 1 H. d, J = 7. 5Hz) , 7. 5 9 ( 1 H. s). 
[0198] 

2 4 3- (4- [(4-7* n t ~* y is' >l ) f * is ] 7 31 — a, } 7 u >•< > & > -f- ;L 
[0199] 
[ft 3 4 ] 




o 



[ 0 2 0 0 ] 

# % 0J 2 3 i: [b] tl tc L T . 3- (4- 1 HnJfy7i-i)^nM>li>f i^yi-^nt^ 
^yiT'Dn'^biif^fttifc. Mfe^*(iR* 72%) o MS (ESI+) : 3 4 9 (M+H) ■ 351. 
[ 0 2 0 1 ] 

#%#J 2 5 3- (4-{ [4- ( a n > ^ >i ) ^ > ^ ;u ] * * is } 7 x — ;u ) 7 a - & > ^ ;U 
[ 0 2 0 2 ] 



[it 3 5 ] 




o 




o 



[ 0 2 0 3 ] 



4-(?an >f jL-)^>y^7^n-^ (8. 56g> 61.1 mmo 1 ) * 3 - ( 4 - 1: K o ^ y 7 i - 4 ) 
7"n^>lfc> (10 g. 55.5 mmo IK h 'J 7 1-^*^7 -f > (18. S g, 7 2. lmmo 1 ) 
ff7th'P77> (211 m L ) <t> vlt^tl tc . O'CK KJf T . T >> ii >i *K > Bfe > ? x f- ^ (4 0% 
32.8 mUfciSTL. ifi X 1 2Bf W KJf L fc. Ixlt^TgK mJfcJfcfcJSJBE 
TlcSHS L . SSt^y nr^*n?D7h777^ - ( ^df- v y/mWi^ * >i =9/1 
^^**t y/mm^* >i=l/l) icTiiK MfeSSH^flSft:^ (9. 8 9 g . JR$5 6%)£» 

1 H NMR (CDC 1 3) 5: 2.60 (2H, t.J = 7.8Hz). 2.89 (2H, t, J = 7 - 8H z ) > 3.66 (3H, s), 4. 
60 (2H, s), 5.04 (2H. s) , 6 . 8 9 ( 2 H » d, J =8. 7Hz) > 7.11 (2H, d. J=8.7Hz), 7.34-7.45 
(4H- m). 
[ 0 2 0 4 ] 

# % fj 2 6 { 4 - [ ( 2 , 5 - 'J -y x. — >i - 1 H- £° n - >i - 1 - A >i ) > * >i ] 7 x. — ti } > 9 ) — >i 
[ 0 2 0 5 ] 



)-7;J>fi$lfl>^^£iS(l.l li 4.96mmolK 1 , 2->> ^ > V -f ^ x 7 > ( 
1.2g, 4.96 mmoD^VISie (10 111L) <r> m. & %Q ~& 4 B IB fin MM tft L . IxJfci** ft£P& . Jx 

ITS L 7c o ')*y**7A^n7|> - ( -s ^ ^ > ~ ~- ^ +f > @^ x. * >l = 

6/1) ICTISML. Hfett^t/ (0. 38 g)*#fc. o^T\ H^tltittt<?)T f 7 h F n 
7 7>Sm (3.8mL)lc. 0°C. KJtTx ft 9 * ^ A t ^ 5 - 7 ^ (3 9 mg, l.Ommol) 

fc/m*.. muizTimmmn Ltz* jxjwt^ mmtiuzmm*& + h 9 o u iotkm ( 

0.68 g, 2.1 mmol)^7jn^. Sfi tc T 2 m mmn L . * L . » ?* i£ JEE ^ *it 

L 7Cc ^S^y97jy^*7A7n7Fr77^ - ( ^ ^ |j>x ^ =4/ W ^ ^ "tf 

>/Sg£x^=i/i) tcTllML. MfeteHK<7>flSfL£-^ (0. 22 g. iR*13%) 

NMR (CDC 1 3) d: 1.52 (1H, t . J = 6 . 0Hz) , 4.59 (2H, d, J = 6.0Hz), 5.23 (2H, s), 6. 
36 (2H, s), 6.66 (2H, d, J =8. 1 Hz) , 7. 1 3 (2H> d, J =8- 1 Hz) . 7.2 0 - 7.4 0 ( 1 0 H, m) . 

[ 0 2 0 7 ] 

##0J 2 7 (2E) -3- (2-7 >i * a - 4- > h^y7ii*)7? 9 >iWc^* >i 



I it 3 6 ] 




[ 0 2 0 6 ] 



[ 0 2 0 8 ] 
[ ft 3 7 ] 




[ 0 2 0 9 ] 

* ft L i> x ^ * 7. * ; gf St x ^ (9.45 g . 42.1 mrao 1 ) <o -x h => t K a 7 ^ > (5 
0 mL) mmlzy^Mit-i- h ') V u (60% tt'tt. 1.54 g. 3 8 - 5 mm o 1 ) £ fin £ T 15 7>P^mftL 
fc^. 2-7 itn-|-n^y<>X7iftF (5. 0 0 g. 3 2. 4 mmol) h 7 t F o 

77>(J0 mL) >g^^iiSTL/co S^ft^gfiU 2 BfWmJtLfc^ tK^^u^. SS£:x 

L tz. y 'M ru- ^7 t> A 7 n 7 b r 9 7 ^ - (20% SS£x ^ ^/-x^r +>- >) -cffi 

ML. ftHfb^ (7.07 g. iR* 97%) ^IfelftfthLTlt. 

! H NMR (CDC 1 3) 5 : 1 . 3 3 ( 3 H > t.J = 7.1Hz). 3. 83 (3H- s) , 4 - 2 6 ( 2 H , q, J = 7. 1 Hz) , 6.41 
(1H, d. J = 1 6 . 2Hz) , 6. 6 1-6. 73 (2H, 111) , 7. 4 5 ( 1 H, t, J=8.6Hz), 7 . 7 5 ( 1 H, d, J = 1 6 . 2Hz) . 
[0210] 

###0 2 8 3- (2-7 >i ir n -4- > h^y7i^4)^o Bfcac >u 
[0211] 
[ f b 3 8 ] 




o 



[0212] 

(2E) - 3- (2-7 ;u * n -4- > h ^ x 7 x ;u ) t 7 'J >u 8£x ^ ;u (j. 07 g. 31.5 mmol) . t 
b^tFu7^> (5 0 mL) . x y ) - ^ (5 mL) fci^SHtfi^ ( 3 0 0 mg) <?> M 1/ ^ 4< 

i^^A/'ovF r v 7 — (2 0% SS£x ^/^Jf* > ) Tfitty L . Itilfb^ (5. 9 7 
g. 84%) 4lfei^ltL-C#fc. 

NMR (CDC 1 3) d: 1 . 2 3 (3H, t.J = 7.2Hz). 2.58(2H, t, J = 7.6Hz), 2.90(2H, t, J=7.6 
Hz), 3 . 7 7 ( 3 H , s), 4.12 (2H, a > J = 7 . 2 H z) > 6 . 5 7 - 6. 6 3 ( 2 H. m) , 7 . 0 7 -7 . 1 3 ( 1 H- 111). 

[0213] 

2 9 3 - (2-7 >i ir u - 4- 1 h* n ^ y 7 1 z ji, ) 7 n §i f i 
[02 14] 
[ f b 3 9 ] 




o 



[0215] 

3-(2-7 4 tn-4-> h^y 7i^i)7'o>oixf 4 (5f,4 g, 2 5 4 mmol) is J: VJ^fb 

7i^7A (10 1 g , 7 6 1 mm 0 1 ) <7>i?9uu*9z/ ( 2 5 0 mL) M m tc ir ? 9 > ^ * - >i 

(74. 3 g , 5 0 8 mmol) ^ITLtt, IfiTT 2 iff ^ It ft L 7>. o Jx fZm % tc >± §\ 30 

T'SiL, mmit^m (44.6 g. JR* 83%) ^ifei^i: LTifc. 
NMR (CDC 1 3) <5 : 1.23(3H. t.J = 7.2Hz). 2.58(2H- t, J =8. 1 Hz) , 2.89(2H, t, J = 8 - 1 
Hz), 4.12 (2H, 1 < J = 7.2Hz), 6. 5 1-6. 5 6 (2H. m) , 7. 01-7. 06 (1H, m) . 
[0216] 

###IJ 3 0 5-7 >i *n-2-7'n tf ^ - 1 H- > K - ;u 
[02 1 7 ] 
[ f b 4 0 ] 
H 



[0218] 

x * >v V M v x. — >i jfc X * — *7 u -f n 5 H ( 0 . 8 6 g . 2.30 uoll^f F 7 t H n 7 7 > 
#©^(20 eDC, ^S. KJtT. 60%*^fb-^-h -;^A(80 rag, 1.99 mmo 1) fcfln . |5]S 
tCT 20^tft}$ L fc. *>§^lc. 5-7 ^ ^-a-lH-^f > K - ^ -2-# >i ^ Y t K (WO 9 9 0 9 0 2 
5. 0.25 g,1.53 mraol) £ fla £ . 70°C ic X 3Bff?5]tffcJ$ L fc. Jxl£^tf*£im. Ixftm^mm 
xf McT^fRL, TK&^tafn^^TKtcT^^. ffij*^. ft JEE m Wk L . «S%y '^r 
i * 7 A ^ n 7 F r =j v a — (^^r^>/SF^x^;b=10/W^ J r-t>/SF^x^;i.=4/l) 
tCTffiML. ^-y-fei*^#/: 0 /TvV^T. f#^tlfc^*. 1 0 % 9 S> *7 U * (0 . 1 g) 

^, b =20/W^^-4->/S8£:x^,b=4/l) icTffiSIL. Mfett^^^fflfb^^ ( 0. 1 8« . JR 
s£6 5%) MS (E S I +) : 1 7 8 (M+H) . 

[0219] 

# % #0 3 1 3 - ( ? a n > ) -4- '^h^y-oXT^ft H 
[ 0 2 2 0 ] 
[it 4 1 ] 

CH 3 

r^cH 3 




o 



[ 0 2 2 1 3 

Jf-y'OXTif t F (f,J g , 38. 7 mmol) . UitT >v 5 — ^ A (12.9 g, 96 
. 8 ramo l)&V-loi?y (3 9 niL) <7) vS^^ fc * 0°C . fftff T> >h^r>-T-b^^^n'j 
H (4. 1 mL. 44.5 ramo 1 ) ~& x. , Is] U iz X 3 nf MKJ* L . JxJt^Tlt. mj£i*****k: 

81 St % is ') 77 Y >l il => U V u v h 7 => 7 4 - ( ^ df- > /g^x ;u = 1 0/ W ^ * > /Bf 
&x*^=4/l) ICTISML. MfeSSHtfOftSfL^ (5. 22 g. iR*60%)*#fc. 
! H NMR (CDC 1 3) S : l. 08 (6H, d ■ J = 6 . 9 H z ) , 2. 19 (1H, 111), 3.89 (2H, d. J = 6 . 0 H z ) , 4. 
68 (2H, s), 6.98 (1H. d, J=8. 4 Hz) . 7. 84 (1H. dd. J = 2 - 1 . 8. 4Hz) , 7.91 (1H, d. J = 2. 
1Hz). 9.89 (1H. s). 
[ 0 2 2 2 ] 

#^#IJ 3 2 V7'l^y-3-[(2-7i-^-lHH> K-^-l-^f ^) > > Xi* >l 

Y t K 

[ 0 2 2 3 ] 
[ f b 4 2 ] 




[ 0 2 2 4 ] 

2- 7 1 — Ji - 1 H- >f > H - ^ (0. 9 4 g , 4.85 mrao 1 ) <r> N , N- "J > ^ >i * ^ A t 5 K ( 1 0 mL) M 

fclz. 0°C. mnr. ^%y^mitY h >)*yu (0.19 g, 4. 85mmol) Slta*.. muizx 5^-tS 
J^Lfeo ffbtl/il^tlc3-(^P n i V 7* h ^ry -<> X7^ t t H (1.0 g, 

4.41 mmol) Jk ~U 3 *7 -fb^ h M ^ u (0.73 g, 4. 85 mmol) */in^.TimMk:T 2Bf WHt^ Lfc 



? n -7 h r ^ 7 >f _ ( -vJf ifcx * ;u =1 0/W 

L. Mfe^H^ftSffci^ (0. 60 g. JR3S 36%) 

(6H, d, J = 6. 9 H z) , 2.13 
7 . 0 0 ( 1 H. d, J = 8 . 4 H z ) 
(1H. dd, J=2. 1, 8. 4Hz) 



l W NMR (CDCh 




Ifz* 

(1H. ra) , 3. 38 (2H. d, J = 6. 6 H z) , 5. 
7. 0 9 - 7. 2 0 ( 4 H, m) , 7. 3 2 - 7. 4 6 ( 5 H 
9. 64 (1H, s) . 



■3-[(2-7i^^-lHH> H - >i -1- A >i ) * * n]-7 x. — )],] 



K 



L 



[ 0 2 2 7 ] 

4- -f '/7*h^y-2-[(2-7i-i-lH-4> H - ^ -1- -f >i ) >f i]^>XTif t H (0 
, 1.5 6 mmol). > ? ; — ;u (3 iiiD^Vf h 7 t F o 7 7 > (6 mL)<?>i& 0°C. 
}$T\ TKifefb*^^^ h M ^ a (30 mg. 0. 78 mraol) fa] S [c T 1 . 5 Bf m\ftft L 

7ktcTi5t7fL. 6fti&^ ^ A»cT&j£&. iffliLt. Sity '^r^*^ 

a -7 h -f - ( ^df -4- >/Sg£:x * ;u =1 0/1 ^ >/^g£:x * ;u =1/1) icTfS&l 

. Mfett^ftSfL^ (0. 60 g. 99%) 
NMR (CDC 1 3) 8 : 1.00 (6H, d. J = 6. 6 H z) . 1. 37 (1H, t 




6Hz), 4.40 (2H. d. J=f 
. 88 (1H, d, J=8. 1Hz) . 
(5H. m) , 7. 68 (1H. m) • 



. 0Hz) ■ 5.36 (2H, 
7. 10-7. 18 (3H, 111) 



J = 6 . 0 H z ) > 2. 

s) , 6.62 (1H, 
, 7. 23 (1H, d 



09 (1H, m). 3. 

d> J = 1 - 8 H z) , 
, J = 2. 1, 8. 4Hz 



— >i -1H- A y H — >i 



A >i) > =F >v ] ~7 x — >v } > 9 ) — >i 



OH 



[ 0 2 3 0 ] 

2-7 x. - ji -1H- A > K - >i (4. 64 g 
iftk:. 0°C. iJt#T. 6 0%7kafb-4-h 



. 2 4.0 mmol) <r> 
x ) <5 U (0.96 g 



, N-x > * ^ * ^ A t 5 K (5 0 mL) >§ 
2 4. Oramol) ^ TjD x . lU fi tc T 1 0 ft tft 
> * ^ (5.0 g, 21.8 mmol) 



3-[(2-7i-^-lHM> K - 'i -I- A >D t * >i] ^S#g£ > n, (3. 6 7 g) *#fc„ out' 



. ±J&W)<?) t h 7 t H o 7 7 > Jgjft (37 mL) lc . 0°C . fK4fT\ *iHfb 'Jf)A7*>- 
^7 A (0.41 g, 10. 7mmol) ^7jn£. [b] S tc X 2 iff ^tftjf L Tz „ IxJfcJ&T^ Jxl^lcfiM* 
i?|^-h M^a lOTKfn^/ (6.9 g, 21.4 mraoDt^i, ic T 2 iff P^KJf L It . 



*-*>/gmx*^=l/l) fcTWSBIL. Iffett^^Ufbi^ (2. 6 3 



H NMR (CDC 1 3) 5 



H. 



/ . 
111) 



.57 (1H. m) 
7 (lH.s). 



, 4.62 (2H, d, J = 2. 1Hz) , 5.37 (2H. s) , 6.66 (1H. 
7. 11-7. 20 (3H, 111) , 7. 22-7. 31 (2H. 111) 



6.9 3 (1H. 111) . 
111) , 7.67 (1H. 
[ 0 2 3 1 ] 

#%#J 3 5 4--f V -f V *x-3-[(2-> *;u-3. 4-^ h* a * ; 
^ > X T 'V n 3 \L Y 



7. 3 3 - 7. 4 8 (5 



') >-l C 2 H) - >D / 




CHO 



[ 0 2 3 3 ] 

# % tffl 3 2 ^il:LT3-(^on > f V ^ F ^f-y ^> Xrif t K JkU 2- 3- 

* >i-\, 2, 3. 4-t h ^ t H n * J >) > fb£-$f % # . If fete (iR^91%) . 

! H NMR (C DC 1 3 ) a : 1.09 (6H. d. J = 6 . 6Hz), 1 . 21 (3H, d. J = 6 . 3 H z ) , 1.90 (1H. m) . 2. 
3-2.28 (2H, 111), 2.81 (1H, 111), 2.95 (lH.m). 3.59 (1H, 111), 3.90 (2H, d, J = 6.3Hz), 
4.42 (1H, d, J = 18.3Hz), 4.55 (1H, d, J = 1 8. 3 Hz) , 6 . 2 6 (1H. d, J=7.5Hz), 6.58 (1H, 
m) , 6.8 8 - 7.0 4 ( 3 H, m) , 7.67 (1H, 111), 7.78 (lH.dd. J = 2 - 1 . 8. 4Hz) , 9.79 (1H, s). 
[ 0 2 3 4 ] 

3 6 3-[(E)-2-7iz;^z;H-5-[)-(h 1) -7 ji ir u > * n ) y 1 =. >i ] - 1 H- tf => 

'/ - >i 

[ 0 2 3 5 ] 
[it 4 6 ] 




[ 0 2 3 6 ] 

5- [4 - ( h 97;ltn>f ;l)7xzi]-10 
- i? > ^ * ( 1 OmL) lc $g ft? L . 

5 g ) 4? =fc V j£ m * ') O U ( 2 . 7 6 g ) % fin £ . 

g ^ ^ >• 9^yi*n^ovF r ^ 7 j-T-ffilLfc 

T'l : 1 9 <b 2 : HT'77yi> F) T' 
0%) ^MfelSH i: LTifc. 
MS: m/z 315 (M+H) . l W NMR (CDC 1 3) 
d, J = l 6. 5Hz) , 7. 2 8 - 7. 3 9 ( 3 H, m) 
, d, J = 8.0Hz), 10. 90 ( 1 H, s). 



2 



tf 7 >/— ji -3-^7 ^ ^ T'fc K (1. 20g) fcl 
f b > >-* ^ h 'i 7 oc ^ ;u * X 7h — ^ A 

* ^IB***Eft«t-=? X^>- 7ATM« iiLTS 

( # ft it 

ifb^t/ C 6 3 0 m g . iR*4 

J = 1 6 - 5Hz) , 7. 10 (1H, 
d,J=8.5Hz), 7 . 8 7 ( 2 H 



t 4 C J: IC 4; •} , m ! 



S : 6.79 (1H, s) , 6.99 (1H, d 
7. 4 1-7. 47 (2H, m) , 7. 64 (2H, 



[ 0 2 3 7 ] 

3 7 3-(2-7 x 

[ 0 2 3 8 ] 

[ft 4 7 ] 



-;Hf^)-5-[|-(h 'J "7 ;U * n > 4, ) 7 x x. ;U ] - 1 H- t° 7 — 




[ 0 2 3 9 ] 

5- [4- ( h ] ) 7 ^ tn >^4)7i^i]-lH-f7'/-^ -3-# H (1. 2 0g) %N. N 

-yif4*iA7;F (10 m L) \z $g ffi L . lfb^>yih ') 7 i-i * x*^')/, (3. 
25 g) «k *7 A ( 2 . 7 6 g ) £*jn£. ^ST*14 IBi^ltffc. /xJ£S£-*fo** 

tc>±§\ ftatx * ^ -ettffi l fc. :e * 4, jg r*^ u^m^x&mgt. 

MM LTSSftfy 'J ^yi^7A?P"7|> r ^ 7 ^T'filLt. ft & x * ^ - ^ * 
> ( mnitx- 1 : 1 9 ^ 2 : II ? ^ 7 y i > h ) -eJgffi-tSCi:lcJ:»J. Hr % m fz 

o ;^ife^ B H B t t f 7 t h* o 7 7 > (JCmL) (3 0 m L) tC}gfi?L 



-7 
SO 

17 



(5 0 Omg) tWi, 7\Mi±<^7K^#l 



S 



fb^^ ( 8 8 0mg. iR* 56%) % M fe^S H B H i: L T t# fc. 



L . ill fix ^ H I? 
(M+H) 

[ 0 2 4 0 ] 

%#J 3 8 l--?xi =e-\- (2-x h^fyi^'H -2-7 x x ,b-lH- -i y K — ^ 
[ 0 2 4 1 ] 

[ f b 4 8 ] 



1 0%^ 7 'J 

m « * it 

MS: m/z 3 




[ 0 2 4 2 ] 

*^T. *f(Sffc*h ') 7A (60%. tt'tt. 
-1H-^> K-^ (2.7 2 g. 10.0 mm 0 1 ) <7> N 

toiiDi, iiiH^Tv mux 3o#rats 

--xMl.65 mL . 15.0 mm 0 1 ) -&1f\sL. 7 0 °C T* 3 

lilt, ^tbtifc^rt*^ ';^r^^vA^n-7 

T-ltiL, ftSffc^ (2.60 g. 
MS: m/z 34 4 (MH+) . 
[ 0 2 4 3 ] 

#^#0 3 9 3-[l-(2-x h x^;b)-2-7 xx,u 
t K 

[ 0 2 4 4 ] 



■2-7 x x ;U 



0. 48 g. 12. 0 mmol) * 3-7* n t 
N->> > x- ^ * iA7; F (10 mL) 
}f L o /x JJE \z 2-?nnif i x x- ^ x 
nfWKJSLfc. IxI^mIctK^ Tin x.. ft 

h r 7 7 -f - ( df ^ > ^ 2 5 % ft H x 
M 7 6%) **feiiitt«|tLtj|fc. 



1 H- A > K — ;b - 3 - ^ ^ ] -o Xt^t 



[ ft 4 9 ] 




[ 0 2 4 5 ] 

#%0J 1 t fBjtilc L T . 2-7*nt-l-(2-xF^yxf i)-2-7i^i-lHM>H-ifc 
=k V (3-* ^U7i-i) #n >&^<b?ISft^*HfettH*^ i: LTifc, M30°L 
MS: m/z 370 (MH+) . 
[ 0 2 4 6 ] 

#%#J 4 0 (Ml-tJ-xh^yif ^)-2-7x-^-lHM> F-i-SMi]7i-4) > 

? ; — ;u 

[ 0 2 4 7 ] 
[ f b 5 0 ] 




[ 0 2 4 8 ] 

#*#IJ 2 t m tile L T . 3- [1- (2-n h ^ is x * ^ ) -2-7 x - ^ - 1 H- 4 > F - ^ -3- 4 

Xt ti K ^^^Hfb^-^^Mfett^^ t LTmtzo iR3fS9 7%. MS: m /z 3 7 2 (MH+) 

[ 0 2 4 9 ] 

# % $1 4 1 {l-[(3-> f ^-5-7 i^i-lH-f7 */ — ji. - 1 - 4 ^ ) > Jl ] 7 x x Jl } > ^ 7 
— Jl 

[ 0 2 5 0 ] 

[ft 5 1 ] 




[ 0 2 5 1 ] 

3- > ^ -5-7 x x ;u -lH-tr 9 ^ C 7 6 Omg . 5.0 mraol) . [4- ( * n a > ) 7 x x 
n] * 9 J — ti ( 8 5 0 mg , 5.43 mmo 1 ) . )bkW:J] ') ^ A ( 1 . 3 8 g , 10.0 mmo 1 ) is =k V N , N- ^ 
i f i ^ »t A 7 ; K (20 mL) (DWL&m^ 120 °C T* 1 ^MIIItLfc. JxfiVS^^ 10 % 
7 ^>^^<>§Mic)iS\ Bflfcx^-^-etttfiLfc. Bf|fcx*-;H8fc PresepDehydration tub 
e (fn>U&^ (He) fell) fcfflv*Tii£t$^ ilL/i. $r/f % >- ^7 Y >i ii => u 9 a v h r 
9 7 >r - ( 1 0 %~ 8 0% Sixf i/^3r^>)T'8IL, ( 8 5 0 mg. *IX* 61%) 

! H NMR (CDC 1 3) d : 2.2K3H, s ) , 4 . 6 6 ( 2 H, s) , 5 . 3 3 ( 2 H , s) , 6 . 3 8 ( 1 H, s) , 7 . 13 ( 2H, 
d, J =8. 1 Hz) . 7. 2 7 - 7. 3 4 ( 3 H. m) . 7. 3 4 - 7. 4 2 C 2 H, m) , 7.7 7 - 7.8 3 ( 2 H, 111). 
[ 0 2 5 2 ] 

# 4 2 {4- [(5- > -f- ^ -3-7 x x. -lH-tr => >i -1- 4 >v ) * * >l] 7 x x jl } > 9 7 



— >l 

[ 0 2 5 3 ] 
[it 5 2] 




CH 3 



[ 0 2 5 4 ] 

# % tffl 4 l^y'J*yj^?A?n7|>r57^-lcl}^T, «k 0 ^ ^ lc 7g aj -5 7 ^ 
^^3>*^. ^Hfb^t/ ( 2 0 5mg . Mm 14%) tiM B H B t LTifc. 
! H NMR (CDC 1 3) d : 1 . 6 6 ( 1 H. t.J = 5.8Hz). 2 . 3 3 ( 3 H , s) , 4 . 6 5 ( 2 H , d. J = 5 . 7 H z ) , 5.27 
(2H, s), 6 . 14 ( 1 H. s), 7.04(2H,d, J = 8 . 3 H z) > 7. 2 4 - 7. 2 8 ( 1 H. 111). 7.2 8 - 7.3 3 (3H, m) . 
7. 34-7. 41 (3H- 111) . 
[ 0 2 5 5 ] 

# % #J 4 3 { 4 - [ ( 3- -i V 7° a tf n - 5 - 7 x — ^ - 1 H - f => >/ — >i - 1 - -i >i ) + >i] y x. — >i] 
19 J — >l 
[ 0 2 5 6 ] 
[ ft 5 3 ] 




[ 0 2 5 7 ] 

#3? 00 4 1 i: [BJtllc L X . 3- V 7' a tf ^-5-7 x — ^ -1H- tf 9 »/— >i is «k V [4- ( * a 
n>f jH7iz;H j-ii'Jiifb^i ( 2 8 5 mix 9 I) tifeit^t LT 

! H NMR (CDC 1 3) 5 : 1 . 3 2 ( 6 H, d,J = 7.0Hz), 1 . 6 4 ( 1 H. t, J = 5.8Hz), 2. 9 9 - 3. 0 9 ( 1 H. 111). 
4 . 6 6 ( 2 H , d, J = 5. 8Hz) , 5. 30 (2H> s) , 6 . 1 8 ( 1 H. s) , 6.9 7 - 7.0 6 (2H, m) . 7.2 4 - 7.3 9 ( 7 H 
. m). 

[ 0 2 5 8 ] 

4 4 V 7* h x -3-1(2- > *^-3, 4-^* t h* n ^ j 'J > - 1 ( 2 H) — ^ ^) > 

7 x ;b } > 5^ 7 — ^L- 

[ 0 2 5 9 ] 

[ it 5 4 ] 




[ 0 2 6 0 ] 



3 3 t [BJtilC L T 4- -f V 7* h ^ ^ -3- [(2- > ^ ^-3. 4-£> t H a ^ ) '4 > -1 (2H) - 
■i >i) > X7iL ft K frh^kmit^^-ZUtzo ftk&mVtfyl (4X*94%) o 

NMR (C DC 1 3 ) a : 1.07 (6H, d> J = 6 . 6Hz), 1 . 2 0 (3H. d, J = 6.6Hz). 1.42 (1H, t, J = 5. 
7Hz). 1.86 (1H. 111), 2.01-2.22 (2H, m) , 2 . 7 7 (1H, m) , 2.94 (1H. m) . 3.58 (1H. 111), 
3.80 (2H, d, J = 6.3Hz), 4.41 (1H. d, J = 1 8. 3Hz) , 4. 4 8 - 4. 6 0 ( 3 H, m) , 6.32 (1H. d, J = 
7.8Hz), 6.55 (1H, m) , 6.85 (1H. d, J =8. 4H z) , 6 . 9 3 (1H. 111), 7.00 (1H, d, J = 7.2Hz), 



7. 13 (1H, d. J = 2. 1Hz) , 7. 21 (1H, dd. J = 2. 1, 8. 4 H z) . 

[ 0 2 6 1 ] 

^ % $1 4 5 {4-[(2->*-^-lH--f> H - 'i - 1 - A >i ) >f *]7i-*} > 7 ; — ;u 

[ 0 2 6 2 ] 

[ f b 5 5 ] 




HO 

[ 0 2 
[ 0 2 

mum i 

H ) -7° n > 
[ 0 2 

[ft 



ChL 



6 3 ] 

1 8 JkV^%m 1 9 t mniz LI, 2-> ^ 4 > K -4- £ 9 2X: 
*SH(2I@i|X* 14%) t LTf#7Co MS: m/z 2 5 2 (MH+) . 
6 4 ] 

3- (4-{ [3- (1, 3, 5-h ') > ^ -lH-t° 7 ^-4-^H^>yi]t^fy)7i 
> * 4, 




[ 0 2 6 6 ] 

3 - ( 4 _ t H c % y 7 i — ^1/ ) 7' p ^ o ^ > f- '1/ (0.541 gx 3. 0 0 mmo 1) . [3- (1 . 3. 5- h M > 
f 4-lH-f7 '/-^-lHi)7i-4] J-i ( 0.4 3 3 gs 2-00 mm o 1 ) is =fc U b ') ~f =f- 
i*X7 0 ( 0.7 4 7 mU 3.00 mmo 1 ) <7)N^ai> (30 m L ) vg}*^ ^K^TtS}^ L . l.l'-( 



gs 3.0 0 mmol) t^Ifo/)t£, € 



(1. 3> 5-h > ^ ^-lH-tr ^ >/- Ji -4- -f ^ ) ~* > ^ ^] >- } 7 a: — 



T »/ ^7 ^ * - ^ ) tf 'J > ( 0 . 7 5 7 
T 22 Bffiimjf L£o Jxl^^lc^^^> (15 mL) tWx, *f Si L X>g^ * MJ t T . 

Mi«-Ml±it^ L tzo ftfeSz/ nr^7/,?n7h r ^ -7 >f - ( 3 o %~ 7 0% mm^ * >i 

/^^^»T'HILT, H S ft St feii^Jfo ( 0.4 0 6 g. iR* 54%) t LT#fc. M 

S: m/z 379 (MH+) . 

[ 0 2 6 7 ] 
HMO 2 3-(4-{[3- 

>i ) -f u '< > g& 

[ 0 2 6 8 ] 
[ft 5 7 ] 



OH 



0 2 6 9 ] 

(4 - { [3 - ( 1 . 3 . 5 - h M > f ^-lH-t* 7 t)-Oy'4] t^yl7xc:^)7o 

St > M 0. 4 0 6 g x 1 . 0 7 mmo 1 ) <?> > 7 ) - >i ( 5 mL) biVfh 5t Hn75> (5 

M&mmlz 2 M 7k^fb+ h >) *y u*M ; m. (1. 5 mL) t^i, = M 
JxJfcf&tc tK^^jd £ x 10% ? aogfr fa LTx gf&; 

^f^>^bSi H a B L, HSffc^-JBMO. 391 g. SaW) 




[ 



mL) 



mux- 20 i^ramjtL 

^ T- ft L o tts ft 
*Mfe#fH*H J:LT#fc 0 MS: 



m/z 36 5 (MH+). 
[ 0 2 7 0 ] 

mmmS 3 - (4- { [3 - (2. 4. 5 - h > * ^ -3-* x- ^ ) 'J >i] * * is } 7 x =. ^ ) y n m 

> if > * ^ 

[ 0 2 7 1 ] 
[ ft 5 8 ] 




[ 0 2 7 2 ] 

flJMJ 1 t mUlz LT^ 3- K n df- ^ 7 x ) > ^ 4? =k V [3- (2, 4, 5 

- h > =f- >\,-i-*?L — >i ) -? x ->i] > y ; - )i & >b^ilft:^-^^l»fe-a^# Lxmtz. 
M3 0%o MS: m/z 39 5 (MH+) . 
[ 0 2 7 3 ] 

mMffl 4 3 - (4- { [3 - (2. 4. 5 - h M > f i-^) y t^ry I 7 i^i) ^ 

> @£ 

[ 0 2 7 4 ] 
[ ft 5 9 ] 




[ 0 2 7 5 ] 

mmm 2 1 mmiz lt, 3- (4-{ [3- (2. 4, 5-h > ^^-3-^^-^) i^n 7 

||ifii,^S^ B B B ) ( MS: m/z 38 1 (MH+) . 
[ 0 2 7 6 ] 

HJMJ 5 3-H-|[J-(l-^>'/^t7i>-3-^H^yyiHtJryl7iZiH^p;0 

[ 0 2 7 7 ] 
[ it 6 0 ] 




o 



[ 0 2 7 8 ] 

[3-h>'/ft7i>-3Hii)7iz^] > 9 ; - ^ (0. / Og, 2. 9 lmmo 1) 3- (4-fc Ko^f- 
x 7 xx;u) 7"n -»<c>|fc> (0. 5 8 g , 3. 22mmol)&^ h -/^^ * x "7 >r > (0. 9 5mL, 3. 81 
mmo 1) <r>M.*T h => t K a 7 7 > (4 OmL) igfixlc 1, 1 '- (t ii >i # - ^ ) ^ tr ^ 'J > (0. 9 
6g, 3. 80mmol) %^*-f ofin^ , gfiT- 1 8BfWJKJ$ L fc. SJfctgi** x ^ x— -r- ^ (4 0 
mL)?#fRL. tfrtil^iltSiJ L it * * i$ JEE « *i L fc. # *b tifc^iat* is M ii Y ji i] 

^ a ? a h r 7 7 -r - (if ifrx * : > = 1 : 5 ) left L . ftHfL^t/ (1. Og) 

feit^i: LT#t. M85°L MS: m/z 4 0 3 (MH+) . 
[ 0 2 7 9 ] 

6 3-(4-{ [3- *7 x >-3--f n,) ^ ;U ^ } -7 x ^n,) 

m 



[ 0 2 8 0 ] 
[it 6 1 ] 




o 



[ 0 2 8 1 ] 

3- (4-{ [3- '/f t7x>-2-^i)'<>yi]t J fy}7i-4)^PA->|>f^( 

0. 8 0g, 1. 9 9mmo 1 ) ^h^tKn7^> (1 OmL) t x 57 ; - *. ( 1 OraL) <n "fcti^Wk \Z mm L 
o 3 <7>vg^c 85%7K^fb^7 ^ A (0. 2 8 g . 4. 2 4 m m o 1 ) co^MW. ( 5 m L ) trtjn^.. ifiTUf^ 

-elWiX^^ Klvny^AT^tl^ MJEE-!S^I Lfc» t# <b *l *S a 6 ! * y x * ;U x - -f- 
JL . _ -\^^>T^if L . ftffifb^-^ (0. 70g)^Mfe7' M XaH i: LTifc. 4X$9 1%o 
! H NMR (CDC 1 3) 3 2. 6 5 ( 2 H , t, J = 7. 4 Hz) . 2. 9 2 ( 2 H , t. J = 7. 4 H z ) . 5.13 (2H, s) . 6 . 9 3 ( 2 H , d » 
J =8. 8Hz) , 7. 14 (2H, d. J =8. 8Hz) . 7. 3 4 - 7. 9 8 ( 9 H. m) . 
[ 0 2 8 2 ] 

HfifefJ 7 3-(4-{[3-(l-^> >/*Jry x>-5--f ^) ^> x ^ ] t^ryl 7 x - >i ) fn^y 

m > ^ 

[ 0 2 8 3 ] 
[ f b 6 2 ] 




o 



[ 0 2 8 4 ] 

H fife #0 5 t m ti tc L T . [3 - ( ^ > * * 7 x > - 5 - A >i ) y x =. ;u ] > 5? ; — 4. t 3 - ( 4 - 1 
h'n^fy 7izi) 7° a + 11 & *) mmit£W}^$k&y° ') XuB> t LXWfz. 4X*8 

2%o MS: m/z 4 03 (MH+) 0 
[ 0 2 8 5 ] 

^fl£0J 8 3-(!-{[3-(l-^>-/f t7i>-5-^H^>y)Ht J ry)7i-*)7'PM-> 

[ 0 2 8 6 ] 
[ f b 6 3 ] 




[ 0 2 8 7 ] 

HflEfll 6 t [Bjtilc L T . S-fl-tn-d-^^^/f t7i>-5H;H^>yjHt^y)7i 
- ,u) -7°n > ;u «k ») ftHfb^t?^M€i^ 'J X AS i: LTit. M9 4%» 

NMR (CDC 1 3) 6 2. 6 5 ( 2 H , t, J = 7. 4Hz), 2. 9 2 ( 2 H > t. J = 7. 4 H z ) . 5.12 (2H, s) . 6 . 9 4 C 2 H , d , 
J=8.4Hz), 7- 14 (2H, d. J=8- 4Hz) . 7. 37-7. 68 (6H.m) . 7 . 7 2 ( 1 H , s ) , 7. 9 4 ( 1 H. d, J =8. 4Hz) , 8. 
03 (1H. d, J = l. 6 Hz) . 

[ 0 2 8 8 ] 

njteflj 9 

3- (4-{ [2- (l-^y '/ft7i>-JHi)^>yi]t^ y )7izi)7 , PA->|Hi 

[ 0 2 8 9 ] 




„ ^3 

o 

[ 0 2 9 0 ] 

mmm 5 1 mmic lt, [2- 

3% 0 MS: m/z 4 03 (MH+) . 
[ 0 2 9 1 ] 



=f- ir ~7 x 



-7 ^ =- >i] j- 9 ) - >i hi- {\- 




;u ) 7 a y 



OH 



[ 0 2 9 3 ] 

— )i) ~f a ; \* y g£ > ^ ;U Jc 



3-(|-{[2-(l-^> , /^t7i>-J-^H^>yi]t^fyl7i 



! H NMR (CDC 1 3 
J=8.8Hz), 7.0 
[ 0 2 9 4 ] 
^m#iJ 1 1 3 

y 1 7 x - 4 

[ 0 2 9 5 ] 
[ it 6 6 ] 



3 ( 2 H, 



2. 6 : 
d, J=J 



(2H, t 
8Hz) 



it a ^^Iffife^ X 
J = 7. 6 Hz) , 2. 86 (2H, t, . 
7. 3 0 - 7. 9 4 (9H, ra) . 



= 7. 6 H z) , 4.85 (2H, s) , 6.72 (2H. d. 



(4-{ [3-(l- 
-f a ) \° y ffi 



t e r t - 7' h 3- >• 77 ^ # — ^ 



■ 1 H- -i y K - >i - 5 - A >v ) ^ > ] * 




5- (3-t K n^f-y > ^ /I, 7 x x >i ) -1H- -i > F — )l 



77 ^ # 



[ 0 2 9 6 ] 

if tert-"7*^^i:3-(4-ti h' n y 7 xz;H T^n^oi^i J; •) ft Sf -ft a" ^ ^ M fett 

mt txmrz. ^in. 

NMR (CDC 1 3) d 1. 69 (9H. s) , 2. 60 (2H. t. J = 7. 5Hz) . 2. 9 0 ( 2 H . t. J=7. 5 H z) > 3.66 
. 5. 10 (2H. s) , 6. 61 (1H, d. J=3. 6 H z ) , 6.93 ( 2 H . d. J=8. 7 H z ) . 7. 1 1 (2H, d, J =8. 7Hz) , 7. 
62 (5H.m) . 7. 69 (1H, s) . 7. 76 (1H. d. J = l. 2Hz) . 8. 17 (1H. br d,J=8.4Hz). 

[ 0 2 9 7 ] 



; 3H. 

35- 



(1- 



(4-{ [3- (1H- 4 > H - >u-5- 
t e r t - ~f V ^ is fj >i # — >i - 



4 >l ) -< > i? >l ] ir >- } ~7 x x ) ~7" u 
1 H- 4 > H - ^ -5- 4 >i ) ^ > i? >i ] ir * 



HJMJ 1 3 
^>fflt*V3-(4-{ [3- 

3-(4-{ [3- (1-ter i-~f V * >• ?7 >l ^ — 1 H — -f > H - ^-5-4 ^ ) ^ > ^ * v } 7 x 
-^)^a^Oi>f ;u (3. 8g. 7. 8 3 m m o 1 ) ^fF7tFo77> (3 0 m L ) t > 57 ; - ;u (3 0 m L ) 
co'&tr'BMXzl&ffl L x 3lO i7 L o z <7>'Siftlc 8 5 % ^ f b ^7 M ^ a (1. Og. 1 5. lrarao 1 ) 
ift (lOmL) ^fln£ . ifiTim mmn L f:. JxlCSS^SItx^^T^IRL, ^^>^tK>§ 

# ^ ft ttftifofc v x ^ 3c - -r- - *c -4- > T**S H> ft L . MIX L . 3 - (4 - { [3— (1H — -f > 
H - >v-l-4 >D y^lt^y^i-ilT^P ><>lfc (2. 2g) £Mfe#fH*ll i: LTif;. 
i|X^/6°/»o MS: m/z 3 7 2 (MH+) „ 
[ 0 2 9 8 ] 
[ f b 6 7 ] 




[ 0 2 9 9 ] 

x ^ ;u : -^^4t>=i : 5 



t# «b ft ^ 71 ^ x ') il y >l il =? U V n v h 
1 : 3 — 1 : 2 ) tc f\4 L s 7ft ^ x. * ^ a 
3-(4-{ [3- (1-ter t-^ h * >■ tin, #-^-lH 
^ ) > ^ ;i, ] * df- S/ } 7 x x. ;u ) -f n > (7 4mg) * Mfe 7' M Xu&t L 
! H NMR (CDC 1 3) 5 1. 6 9 (9H. s) , 2. 6 5 (2H. t. J = 7. 6Hz) . 2. 9 1 (2H. t. J=7. 
, 6. 61 (1H, d> J=3. 6Hz) . 6. 94 (2H, d, J=8 - 8Hz) , 7. 14 (2H. d. J =8. 8Hz) , 7.3 
18 (1H, d, J=8. 4 H z) . 
[ 0 3 0 0 ] 
[it 6 8 ] 



T *? "7 A 

- — -T- >l ~ 

- 4 is Y - 
T # . 

6 Hz) , 5. 
5-7. 80 (7 



- mm 

- >i -5- A 

iR*2%„ 
1 1 (2H, s) 
H.m), 8. 




"H 3 C CH 3 

[ 0 3 0 1 ] 

mmm 1 4 

[ 0 3 0 2 ] 
[it 6 9 ] 



3- (4-{ [2-(lHH>F-^-5H'H^>y^]t J fy)7i_;H7-n ^> H > 




[ 0 3 0 3 ] 

3- (4-{ [3- (1H- A > K - ^-5 - -f ^) ^> ^ ^] ir^r i/ } 7 x — n, ) 7° n 
ol)<^^h 5 t K a 7 7 > (3 OmL) JgJS lc 2 mo 1 /L h > ^ ^ ^ -i >i i? T '/ > 5^ 



Omnio 1) ^^]D^ . gfiT'l 



( 1 . 0 g , 2 . 6 9 mm 
/ 7§iiR ( 1 • 5 m L . 
9 -x. > m 



Tz, UhfiTzniM.^^ ii Y >v ii => X2-? y t => -7 4 - m 8$ x ^ : - ^ > = 1 : 
5-1 : 3-1 : 2 ) \z ft L . ftSffci^ (0. 9 Og) % i&HfettttJfo t L T x|X* 8 6 0 /L M 

S: m/z 3 8 6 (MH+) . 
[ 0 3 0 4 ] 

HJMJ 1 5 3 - ( 4 - { to - ( 1 - > ^ - 1 H- 4 > K — ^ - 5 — f >i) i? >i] ir ^ >■ } y x x. 4, ) y° 

[ 0 3 0 5 ] 
[ ft 7 0 ] 




[ 0 3 0 6 ] 

3- (4-{ [3- (1H- 4 > F - >i - 5- 4 ^ ) -<y -J >i] ir* x } 7 x - >i ) y° a m > * >u (0. 4 0 g 
, 1 . 0 4mmo 1 ) . 3 ^ ft > * MO. 1 8mL. 2 . 8 9mmo 1 ) *> «k V # ^ A (0. 5 0 g , 3. 6 2m mo 1 ) ^ N 
, N-S> > =f- >i * ^ A t 5 K Sis (2 OmL) %§fi?4H RBiftJt L Jx Jt^S SS * 8f it x * >i T# 
fRL, ^x>^7K-;g^, tK. j^fL4-h M ^ A^^ifcTKKiXifti^. Kl^r^y ^/.t-S 

L . ftJBE&ffif Lfc, f# <b tlfc^S* ; y J] Y >v H => n -? y 7 => y i — mWi^ * >i 
: ^*-*ty= l : 5 - l : 3 - l : 2)lcf4L. mm<t&W (0. 23g)*HKfe^ U B B B i: L 
xmrz. JR3g5 6%. MS: m /z 4 0 0 (MH+) . 
[ 0 3 0 7 ] 

H fife 00 l 6 3- (4-{ [3-(l-> * >F-4-5Mt)^>y'Ht^y)7iz4)7' 
a > < > -Wc 

[ 0 3 0 8 ] 

[ f b 7 l ] 




[ 0 3 0 9 ] 

HJtefll 6 t TO titc L T . 3- (4-{ [3- (I - > * ^-lH- 4 > H - >i -5- 4 ^ ) ~* a ^ ^ ] ir * ; y } 
7iz;i)^n/oi^fiJ; 9 ftflftl^^^ife7' -J X AS LTfffc. iR^88%„ MS 
: m/z 3 8 6 (MH+) . 
[0310] 

Hlfe0J 1 7 3- (4-{ [3- (5- 9 n a -3- > * ;u-l--<> 4" 7 x > -2- 4 ^ ) ~* > ^ ^ ] 4" * 

y} 7 i^Jl) 7"n^Oi> f i 

[03 1 1 ] 
[ f b 7 2 ] 




o 



[0312] 

5 hNit LT, [3-(5-?an-3->^^-l--~<>7*^4-7x>-2-4M7xx^ 

] > 9 ;-^tS-(4-t h'D^y7l^i)7 , DM->t>f 9 ft S f £ ^ & * 7' 'J X 

^SfcUifc. M100% o MS: m/z 451 (MH+) . 



[0313] 

H fife 00 1 8 3-(4-{[3-(5-? tan-3-> 

[03 14] 




[0315] 

6 i: L T . 3-()-{[J-(5-?nn-J->f t7x>-2H^) 

> ^ ;U ] * * is } 7 i -x >l ) 7° n >•< > -if > >l J: 9 ^Hfbo-i^^Mfe^ >; XuBit L T t# 

fc. M9 4°L 

! H NMR (CDC 1 3) d 2. 40 (3H, s) , 2. 66 (2H> t - J = 7. 6Hz) , 2. 92 C2H. t. J=7. 6Hz). 5 . 11 ( 2 H , s ) 
, 6. 93 (2H, d. J=8. 6Hz) . 7. 14 (2H, d, J=8. 6Hz) , 7. 31 (1H. dd. J = l. 8 & 8. 4Hz) . 7. 43-7. 60 (4H 
, 111) ,7.69 (1H, d, J = l. 8H z ) , 7. 73 (1H. d. J=8. 4Hz) . 
[0316] 

mmm 1 9 3-(4-{[3-(l-~*>>>^-lH-'f > 'D i? >i] Jr*^} -y ^->i) 

7'0>Oi> =f >l 

[0317] 
[ft 7 4] 




0 3 18] 

1 5 1 mniz u . 3- (4-{ [3- (ih- a > k - >i -5- ^ >i ) -<> ^ >i] } 7 x =. 

;u ) -yn -& > * >i J: 9 ^Hfb^^^Mfett^^/ t LTit, iR^ 2 2 0 L MS: m/z 4 7 6 (M 
H+) . 

[0319] 

^IfeflJ 2 0 3- (4-{ [3- (1-^ y ■ i? tl -1H- > H - ^ -5- ^ ) ~* > ■ i? >i] ir * ~> } 7 x x ;u ) 

[ 0 3 2 0 ] 
[ft 7 5] 



OH 



// ^ 

TJ3 2 1] 

6 h^itLT, 3-(4-{ t3-(l-^> — 1 H — f > K - ^ -5- ^ ) ~* > ^* ^ ] * ^ 

> j 7 1 7'p a"> f ^ j; o n n it&yj-& ; mm&m vtw t Lxwtz* wmivL us 

m/z 46 2 (MH+). 
[ 0 3 2 2 ] 




H fife 00 2 \JkV2 2 3-(4-{[2-(l-^of4-lHM>K-^-5-^H^>y'H t^y}7 
i»*)-/a^>i>f >u (4-{ [3- (1-7° n \£ >i -[]{--[ > K - ^ -5- -f ^ ) -< > ^ ] * 

3- (4-{ [3- ( 1 H — -f y K - ^-5- ^) "J 'i] is } y x. ->i) -7° n > * ^ ( 0 . 6 5 g 

, 1. 6 9mmo 1) & U 6 0 % * ft h ') **? U ( 8 0 m g , 2. OramoD^-r- h 7 t K a 7 7 > (18mL) - N. N 
-y ^4*/^7; K (3mL) }M-a->g?a^^^T2 0^^t*:}f L fz „ C ^ig^lc 1- 3 - H 7° a 
(0. 2 5mL. 2. 5 6mmo 1 ) SHa*. . IfiT20 Wtl:# L fc. ixl^ig^lc ? x > m^<M fin £ 



1 : 2*^1 : 1 ) \ztf L . ftSft:£-^£»fc. 



3- (!-{ [3 - (1-7" n f ;i -1HM > h* - ^ - 5M ^ ) -<> y ^ ] t y } 7 1 ^ ^ ) 7' n > 

Mfett^^0.4 1g (UK* 57%) o MS: m/z 4 2 8 (MH+) . 
[ 0 3 2 3 ] 
[it 7 6 ] 




[ 0 3 2 4 ] 

3- (4-{ [3- (1-7° u t:° Ji -1H- -f y K - ^ -5- -i n ) ^ /i] ir^r ; y } 7 rc — ^ ) 7° u m > 
Mfei+^HO.Hg (iR*2/%) . MS: m/z 414 (MH+) . 
[ 0 3 2 5 ] 
[ft 7 7] 



OH 




[ 0 3 2 6 ] 

HjMJ 2 3 3-(4-{[3-(2-> ^-lH-'f > K — ^ 
u > n° > g£ > + >i 
[ 0 3 2 7 ] 
[ f b 7 8 ] 



^1, ) > y ^ ] t ^ y } 7 1 Jl, ) 7° 




[ 0 3 2 8 ] 

JtlM 5 t mmiz L T . [3-(2-> ^-lH--f > H ->i-l--i >i) 1 x->i] > ? ; - ^ t 

*6 7%o MS: m/z 4 0 0 (MH+) . 
[ 0 3 2 9 ] 

HMO 2 4 3- (4-{ [3-(2-> * ^ — 1 H — -f > H - ^ - 1 - A ^ ) ^ > ^ ] * ^ >- } 7 m - >i ) 7° 



[ 0 3 3 0 ] 
[it 7 9 ] 




OH 



[ 0 3 3 1 ] 

6 t fa] tile L T . 3-(4-{ [3- (2-> ^ — 1 H — -f > H - ^ - 1 - -i >i ) ~* > i> >i ] * x } 
7 x.-Ji) ya^>Bt> j; *) ^afk^-!»*^flfett^!»i: Uifc. M87°L MS: m/ 
z 3 8 6 (MH+h 
[ 0 3 3 2 ] 

HJfe0!l 2 5 3-[2J-y 7^ tn-|-({4-[(2-7i-i-lHM> K - ^ -1- ^ ) > =f- >l] ~* 
y i? >v\ ir *r i/) ~7 n — ji] ~f n > x. ^ ;u 
[ 0 3 3 3 ] 
[ ft 8 0 ] 




[ 0 3 3 4 ] 

UStefll 5 t TO tile LT, {4- [(2-7 ^ - >i-lW- ^ > h'-^-l-^H^i]7i-t}i 
? ; - ;u i: 3- (2, 6-^ 7 tl * u -i-t h* n^y 7 ^i/gfac^ ;u Jc 0 jtUfb^t/ 

4lfei^tL-C#fc. JR$70%. MS: m/z 5 2 6 (MH+) . 
[ 0 3 3 5 ] 

2 6 3-[2,l-y 7^ tn-|-({|-[(2-7i-^-lHM> K - ^ -1- >v ) * * >l] ~* 
> i? >l } ir *r i/ ) "7 x ;U ] 7° a ; \* y 
[ 0 3 3 6 ] 
[ft 8 1 ] 




OH 



[ 0 3 3 7 ] 

HflEfll 6 t fa] tile L T . 2-t2,fi-y 7^tn-4-({4-[(2-7x^^-lHH>K-^-lH 
^ ) ^;l]^>y'i}t^y)7iz^]7 , n^Oii^i j; 9 ft H ft ^ M fe 7' ') X U 
B H B tLT#fc. 4X*84%o MS: m/z 498 (MH+) . 
[ 0 3 3 8 ] 

[ 0 3 3 9 ] 



[itS 2 ] 




OH 



[ 0 3 4 0 ] 

3 - { 4 - [ ( 3 - ~f n t > ; J >i ) ir *t >- ] 7 x — >i} 7'da> 
^ M } J > (0.13 mL, 1.29 mm o 1 ) . h nl^'O^'Jf' 
nig, 34 m mo 1) . r ac-2. 2 * - tr M>> 7 a: — * 7 -r ^ ) 
Mol), feWt^'y^U (0.39 g, 1. 2iiiiiio 1) 7k V V >l x > 



I > ^ (0. 3 g, 0.8 6 iniiio 1) 

- l, 1 ' -tr-J- 7 ;u (32 mg. 
(6. 0 mL) 



(31 
52 

fit 
>f — 



/Sg|x^,b=4/1) tcTffiWL. Hfett^^(124 
Ufei^mit-y V ') 7 A*$gift (0.7 m L) . 



(0. 39 

T\ 80°C ICT 22ff#^K4f L fz 
(^^+h>/@^x^;u=10/l~^^"^ 
-4. (2. 0 mL) JkTf=r V 7 t K n 7 => > (4 . OmL) <^> S * S U lc T 2 B# K KJt L „ JxJ£ 

M^^^icTpH/icii^ l . : aj±mmtrz 0 nm^^-nxmu ( r ^ ^x> h >r * 

^A) icxfflML. B toili#*m#>«*l L fc. 8 S *fo k: * * fln . MfnSir^Mc T pH7lc M 

ML. S^x^;MCTtttH LTCo *l»JB*fiftl*V 7*^y9AlCT^)SL, M J± ft M i" £ 3 
hlcJ:^. * u > ■ i?&mJi<r>mm<t&W (32 mg. iR$ 27%) ^ifc, MS(APCI-): 3 3 8 (M-H 



[ 0 3 4 1 ] 

■MM 2 8 3- (4-{ [3- (4-7 x =. ;l tf ^ ') y >-l->f ^ 

[ 0 3 4 2 ] 
[ f b 8 3 ] 



OH 




[ 0 3 4 3 ] 

PIM 2 7 i: TO tile L X 



H-[()-^ni-<yyi) ^- is ] 7 x — >l } 7 a ; \° > & > 



^ Z£ 4 - 7 x — >v tf 'J :>* > ^ 



fe^* (M5 2%) 



! H NMR (CDC 1 3) d: 1.81-2.03 (4H, 111), 2.5 8 - 2.7 2 ( 3 H, m) . 2. 7 7 - 2. 9 7 ( 4 H. m) . 3.83 
(2H, d, J = 1 2. 6Hz) , 5.00 (2H, s), 6.8 7 - 6.9 8 ( 4 H. m) . 7.05 (1H. m ) . 7 . 12 (2H, d, J = 
8. 7Hz) , 7. 18-7. 36 (6H. m) • 
[ 0 3 4 4 ] 

2 9 3- (4-{ [3- (2-7 x-Ji =E >i * l J>-l-l'H^>y'Ht i fy)7izi)7 , o 



[ 0 3 4 5 ] 
[itS 4] 




OH 



[ 0 3 4 6 ] 

M4-[(3-7*Pt^>yi)t^y]7x-*}7 , D/oi>^»Ml,3 g, 0.86 mmoDx 2- 
7izitA*'J> (0.21 g , 1 . 2 9 mmo 1 ) x h 9X(y^> >) > t -fe h > ) => *J 7 



u ( 0) (3 1 mg , 3 4 fx mo 1 ) , r a c - 2 . 2 ' - tr x ( >? 7 x - >u * * -7 -r ; ) - 1 , l * - tr 7 ^ (32 
nig, 5 2 m m 0 1 ) . j^H-b^^A (0. 3 9c. 1.2 JkU V >i ^ > (6.0 mL)^SI^ift/t, S 

liiMT, n°c\zx lmmmnttz* m mm* mmm-&*.jkvtitfa&M*K:x 

V\^a. H;-^(U iL)SyfhnFB77> (6. 0 niL) ^S^ftlc, ifitlJfT, 1 
JEE^*H L fc. Ii$y ')*y^7A?n7h ^77 i - (^^-^>/lE®^^4=2/l~ 

^^^>/siif 4 = 1/2) izxmmt. m&tevwmmit&w (o. u g. m 36%) 

/co MS(APCI-) : 416 (M-H) . 
[ 0 3 4 7 ] 

H fife 00 3 0 3- [4- ({3- [4- (2- > f 4 7 i j y ) h' ^ 0 y > - 1 - 4 ] ^ > y 4 } t y ) 7 

X X. )\s ] "7' a > \° > |£ 

[ 0 3 4 8 ] 
[its 5 ] 



OH 



[ 0 3 4 9 ] 

HJlEfll 2 9 i: |W| +f ic L T . J-{4-[(J-7*Dt'<7yiHt^y]7x-^}7 , B;Oi>f 
>iTku\-{l- t -7 x ; Jfy) tr^ M s>>*><b^S ft: Hfett^t; ( i|X ^ 3 8 % ) 

o MS (APCI-) : 4 4 4 (M-H) . 
[ 0 3 5 0 ] 

mum 3 1 3- (4-{ [3- (3-7 tfn ') y y-l-'f i)^>y i] t^yl 7iz4) 7*n 




[ 0 3 5 1 ] 
[ ft 8 6 ] 




OH 



[ 0 3 5 2 ] 

HIM 2 9 i: TO tile LT, 2-{4-[(3-^nt'<7yi)t^y]7iz;H7 , nM7i>f 
^j&V3-7 xx;b fa M >>>jb>ib^Srt: -felSH (M52%K MS (APC 

I-) : 4 0 0 (M-H) . 
[ 0 3 5 3 ] 

HflfefJ 3 2 3- [4- ({3- [4- (2- >f *7 iz;i,) i;^ >; j;>-i->('H'<>i"H* d f y)7i 
x ;u ] 7"a^oi 



[ 0 3 5 4 ] 
[ i b 8 7 ] 




[ 0 3 5 5 ] 

HffiEfll 2 9 i: |B]+ftc LT, 3-!M(S-7'nt^yyi)t^y]7izi]7 , D;0|>f 



MS (APCI-) : 4 2 8 (M-H) . 
[ 0 3 5 6 ] 

H fife 00 3 3 3- [4- ({4- [4-(2->f ;Jry)t^'Jy>-l-^H^>y'Ht^y)7 
oc x )l ] 7"n m->§ 
[ 0 3 5 7 ] 
[ f b 8 8 ] 



o 




[ 3 0 3 5 8 ] 

flJMJ 2 9 t mUlZ LT . 3- {4 - [(4- "7 a t ~* > x ^ ) x] 7 x x >i] -f u 81 > * 
^&V4-(2-> f*7i Hy)^') x > -^<b US ft &fe^H (4X^16%) o 
MS (APCI-) : 4 4 4 (M-H) . 
[ 0 3 5 9 ] 

HfifefJ 3 4 3-((-{[J-(U-yt Ko^f J 'J>-l(2H)-4i)^>y^]t^yl7i-^) 

7'DA*>i 

[ 0 3 6 0 ] 
[ ft 8 9 ] 




[ 0 3 6 1 ] 

J-H-[(3-7"nt<>yi)tar y ]7iziH7 , nA->|/fi(|,3 g , 0.86 mmolK 1, 
2, 3, 1-f h 7 t F 4 'J > (0.17 mL. 1.29 mm o 1 ) . h 4 X (y ^y y 4 f >7t 4 >) 
yA-7yOA(J)(31 mg, 34 m mo 1) . rac-2,2 ' -^x(y*7i^^*X7 ^)-M ' -(^f 
-7^;u (32 mg, 5 2 m m o 1 ) . fc^-bx^A ( 0. 3 9 « . 1.2 nirao 1 ) Tk Xf V >i > (6.0 mL)<*>& 

•btifctttf^. lM^^SHb* h V A*$gifc (1.7 mL) x (2J iD&^Tf 

^tHn^v^ (4.o mi)<7>)&&m-&^m.\z-c2mmmfti>rz a jxmm*mm&. nmwz 

PLC ( r 7 x ^> h ? ^ A) ic TlIM L . B »(Ii^*m«>jg|iSI L fc. ^St/lc 7k^4]n^ 
. m^mm^izx pH/tcpH L . gm^?- ;u icTtttti L fc. 1r$t/f * fiW^ 7 r * x ^ A [c 
TlOSL. Iffiiit^ C fc tc J: 0 . i> - feM<7>ftlIfL^ (60 mg. M 18%) * 

MS (APCI-) : 3 8 6 (M-H) . 
[ 0 3 6 2 ] 

HJfeflJ 3 5 3-(4-{ [3- (3, 4-x t K a >f 7 * J '4 > - 2 ( 1 H) - -4 ^ ) > i? >i] t^y 1 7 x x 
>l) 7* a -» \° > S£ 

[ 0 3 6 3 ] 



[it 9 0 ] 




[ 0 3 6 4 ] 

HJMJ 3 4 t [B]+ilC L T s 3-U-[(2-^ot^>y i)t J ry]7i-;H7 , OM->i>f 
^J&Vl. 2- 3, MtFo^V^J 'J > ^"bftSffc (4X^10%) . 

MS (APCI-) : 386 (M-H) . 
[ 0 3 6 5 ] 

H fife 00 3 6 3-()-{[J-(U-yt Fn-1HM> h'-^-l-^H^>yi]t^y}7i-4 

) 7*0^0^ 

[ 0 3 6 6 ] 
[ it 9 1 ] 




OH 



o 



[ 0 3 6 7 ] 

3 4 t [BJ+ilC L T . 3-H-[(3-7*Dt^>yiHt^y]7iz;H7 , DM->|if 

>ijkv y \t >) y frt>mmit£>%!j*mrzo m&m^m^ 13%). ms(apci-) : 3 z 2 (m-h). 

[ 0 3 6 8 ] 

HSfefJ 3 7 3-(4-{ [3-(2-> * ;u-2. 3-S> Fn-1HM> K - ^ - 1 - -i >i ) -< > S> ;u ] ir * is 
} 7 — >i) 7'a a*> § 

[ 0 3 6 9 ] 
[ f t 9 2 ] 




[ 0 3 7 0 ] 

HJIE0J 3 4 t U . 3-H-[(2-^nt-<>yiHt^y]7iz;H^n^O|>f 

^&V2-> ^ > K > *><bHSfl: #fett#^(4X* 10%). MS ( AP C I -) : 3 

86 (M-H) . 

[ 0 3 7 1 ] 

3 8 3-(4-{ [3-(6-> ^-3, 4->* t K adf ; y- \ (2H)--f ^) ^> ^*^] 
i — ji ) -yn/Of 
[ 0 3 7 2 ] 
[ f b 9 3 ] 




o 



[ 0 3 7 3 ] 

3 4 fc fe] tile L T . 2-{4-[(2-7'Dt'<>y;Ht^y]7i^^)7-nA->iif 
4-1,2,3,4-f h 7 t K n df ; <b ftggft^t/^ — i> =>- fe^* ( 



JR3£15%) . MS (APCI-) : 4 0 0 (M-H) . 
[ 0 3 7 4] 

HtfefJ 3 9 3-H-{[J-(5-ifi-2,S-yt H o-lH- > H - >i -1 - ^ ) x ^ ] * x 

)7izi)7'D^O| 

[ 0 3 7 5 ] 
I it 9 4 ] 




OH 



o 



[ 0 3 7 6 ] 

mtfcffl 3 4 i: [BJtllC L T . 3-{l-[(3--/o ; E' , <>^^)*^y]7i-^}yD^oiS>f 
^^V5-> f 4- > h* > fcxbHSfb^fcWfc. ^- x - feW* (4X*29%) . MS (AP C I - 
) : 386 (M-H) . 
[ 0 3 7 7 ] 

HJMJ 4 0 3-(4-{ [3-(2-> f 4-3, 4-i>* t H a * ) •J>-l(2H)-^)'<>^*] t^yl 
7 x x, ;u ) 7'a a*>§ 

[ 0 3 7 8 ] 
[ ft 9 5 ] 




[ 0 3 7 9 ] 

HSfefll 3 4 i: [BJtilc L T . 3- {4 - [ ( 3- ~f u =e > x n ) ir * x ] 7 x x >i } 7' a ^ > 8£ > f 
4 JkUl- > f- 4 -1, 2, 3, 4-t h v t K n^f- ; >; > fc> e, fb^tf * # tz . — S> ~ feW* ( 
iR*13%) . MS (APCI-) : 4 0 0 (M-H) . 
[ 0 3 8 0 ] 

mmm 4 1 3- {4- tu-i" [5-(^> x 4 *^x)-ih--t > k - 4-i--f 4] > 4} x 4) 

x ] "7 x x ;i, } 7'n a-> § 
[ 0 3 8 1 ] 
[ f fc 9 6 ] 




[ 0 3 8 2 ] 

5- (~* y x 4 ir * x ) - 1 H- -i > K - 4 ( 0 . 19 g , 0.86 mrao 1 ) co N, N-x i f »i i 4 A 7 ; K ( 
10 mUtgifck:* 0°C. tftJxT. 60%7K*fb-^-h 'J *7 A (35 nig, 0. 8 6mmo 1 ) * fla £ , [BJSlc 
X 1 O^tSJt L fzo n<hiirz : &^m\Zl-[\-{U-(? n a >f ;H^>i;;i,]t^y)7i^*) 
■7u^>|fc>*;u (0.25 g,0.78 mraol) ^7jn^T^MT« 12BfW!lfci$ L JxJ£i**Bflfc 
if 'Hct^WLx ^>%mm^<Mi7 ') ^ u^<MmRZ/m^MU^<\zX'<9cW . EftSfrv r * ^ 
^^icTKHIt, SEJBEjgJJSf L fc. y*y**7A?a7h ^57 ^ - ( ^ > 

/»§if i = H/N^^^>/Siif i=3/l) tcTftWL. ittfttifc. iXv^T?. f# 
"btifcttfl^ m^^kiHtf h V O u^mm (1J mL), >?;-4 (3. 0 iDSWf h 
9 fc K n 7 9 > (6.0 mL)tf>i&£-4&*^Mk:T 2Bf fflUfcft Lfc. IxJfc** Slfci f 4 lc T ^ 



fRL, 5% Eft &j<M* ') O atMS'^. y^Jkum^MU^lzxm^ » 3£t*^. MffiTlc 

>/Bf&x*;u=i/2) ictiiL, ^-x -feMHr^HIIftl^ ( 2 0 0 nig. « 49%) 
fc. MS (APCI-) : 490 (M-H) . 
[ 0 3 8 3 ] 

HJMJ 4 2 3-{4-[(4-{[4-(2.6->M V^t3^*7i ; ^ ) tf ^ '9 ^ > - 1 - >i ] > * ^ } 
-< > ^ ) if ^ iy] ~7 ^ — >l] -? xi y %k 
[ 0 3 8 4 ] 
[it 9 7] 




OH 



[ 0 3 8 5 ] 

3-[4-({4-[(4-t h'n^fy f<9y>-l-^i) >fi]^>y^}t^y)7i^i]7o 
^ (i.20 s, 1,52 ncl), 2,{-yMV7of47i;-4 (0.15 mL, 0.78 mm o 
IK h9 7f)b*X7 0 (0.20 m L . 0 . 78 mmoD^Vf h 7 t F n 7 7 > (6 . 0 mL) <r> vH 
^fUlz. 0°C. KJtTs 1, 1 ' - (t W ii >v if, — >v ) is \£ ^ -9 i? > (0.20 g, 0. 7 8mmo 1 ) * flu 
is SMICC 16Bf Wtft# Lfco JxJ£*r4c ^ i. ^ oc — t- ;u tWi. . ^ >g^^3S® LTi§ 

*3gi*(1.0mLK * 9 J — n (3.0 BiDSyf h7tFD77> (6. 0 mL) <7>vE£-^^^S 
k:T2B?WK#Lfc. JxJ£i**l M^S^tcT tffn L * ^ tc T ft ffi L . tK^ 

Zf Mm MU?klzT ft . BtHvr^i/^AicTS»t, J$JBETk:«iSif Lfc. 8iat*x';# 
r^^7^A^nvh r ^ 7 -f — (-^^r-»t>/R@^^^^=2/W-^ d r 4 9->/fF^^^^=l/2) 
icTlfiK MfefigH^ftSffc^ (4 5 mg. i|X^ 16%) MS(APCI-): 5 2 8 (M-H). 

[ 0 3 8 6 ] 

HSfeflJ 4 3 3- {4- t(4-{ [4-U--9- ~y * ti x) -9 >i] } * >D ^> ¥ >D ir 

*r i, ] -7 oc >i } -f u > \° > |g£ 
[ 0 3 8 7 ] 
[ ft 9 8 ] 



OH 




BB 



-l--f ^ ) > * 



^ ] -<> ; j 

fa 



[ 0 3 8 8 ] 

PIJMJ 4 2 i: [B]tilC L T . 3- [4- ( {4- [ (4-t Fo^yt'^9y 
■ t^y ) 7 3: ji ] 7n^Oi> ^ >V Jk. Tf 1 - -9- 7 h — ;b h H 
(JR^ 9%) o MS (APCI-) : 4 94 (M-H) . 
[ 0 3 8 9 ] 

mmm 44 3- [4- ({4- [(2-7 ^ ^ -ih--t > k - ^-i--r >d 1 * >i]~<> >d jt*~>) y 

[ 0 3 9 0 ] 



[it 9 9 ] 




[ 0 3 9 1 ] 



2-7 x. >v -i is H - ji (0. 17 g. 0.86 mmol) <?>N, N-x if4*4Z,7; H (5 mL) >§i^lc 
. 0t7. UfcJfT. 60%7K^fL^-h (35 mg , 0. 8 6mrao 1 ) * fln £ N [b] jg tc T 10 # RJt L 

(0.25 g , o . 7 8 mmo\)t:M^xMux^immmn^rz. jxfcm^mm^ * 'i \z x^m 

Ls 5%fift m^Mti ') ^ u^MmRum^M&yHlcx^W . fit ^ u \z X 

. ftJBE&ffif L fc. Mty')^yi*7A?n7h^77^ (^^--*>/^®^^^=10 
/W^df-^>/SStx^^=3/l) ICTfflML. Mfett^^^Ufb^W (0. 17 g, HX* 46%) 
% » . 

! H NMR (CDC 1 3) 5: 2.59 (2H, t, J = 7.8Hz), 2.89 (2H, t, J = 7 . 8 H z) > 3 . 6 6 ( 3 H > s), 4. 
98 (2H, s), 5.38 (2H. s) , 6.66 (1H. s) . 6.88 (2H, d. J=8.7Hz), 7. 0 0 - 7. 2 0 ( 7 H, 111), 
7. 2 9 - 7. 4 7 ( 7 H. 111) , 7.67 (1H, 111) . 
[ 0 3 9 2 ] 

HifeiM 4 5 3-U-({4-[(2-7ii;t-lHM> H - >i -1- A >i ) > ^ ] ~* > >> ^ } * x ) 7 

[ 0 3 9 3 ] 
[it I 0 0 ] 




[ 0 3 9 4 ] 

n ^>gf > ^ (0. 17 8. 0. 36 mmol)^ > ? ; — ^ (4 mL) 7k V t h => t H n 1 => > (8 mL) tf> 
iE a" v§ iiR lc v§ ft? L . SSRJtT. 1 M/STK^fb-^- 1 A*$gi* (0. 7 lmL) ^UaJL. mUlz 

x 2mmmnLrzo Jxmmj'&. rxmrn^mm^* >i izx^m l . 5%nt^7K^^ ^ 

x^^ = 4/l «k *> JKUffcL. 4&fe*S B H H <^ftlIfLi^t/ (0. 15 g. M 88%) MS (AP C I - 

) : 4 6 0 (M-H) . 
[ 0 3 9 5 ] 

^IfeflJ 4 6 3-[2-74tn-l-({l-[(2-7x-^-lHH> H - ^-l--f >i ) * * >i] ~* > ^ 
4. } ^ ;x ) 7 a: ^ ] 7° a ; \* > fjfc 
[ 0 3 9 6 ] 



lit I 0 1 ] 




[ 0 3 9 7 ] 

S-(2-7itn-4-t Kn^fy7i_4)^D^oiif i(|.2S g. 1. 3 4 mmolK (4 - [(2 

-y x - >i -1H- -i > H - 'i -1- 4 >i ) > * ^] 7 x - n,} > 57 ; _ ,], (0.38 g , 1 . 2 2m mo 1 ) . h 

') ~y" + >i 7 X y -i y (0.46 mL. 1 . 83 mmo 1 ) 7k V t h => t H a 7 <5 > (7. 6 mL) ^> S lc 

. (TC. ttffT, 1,1 ' -(T l /y^7^*-4)y f^'ly>(0Jfi g, 1 . 8 3 IMO 1 ) % flO * S 

iCTl^MllffLfc. Jxffcmlz is x * ;u x- -T- ^ $)jdx. . ^ S*fo*iiifi LT$?§ . )tftc 
tfiffliL/:. Mty')^yU7A^n7h^77^ ( ^ ^ *f > /S K x * >l = 1 0 

m^*@^fb+ h 'J ^ A*$gjfc (2. 5 mL). > ? ; - >i (5. 0 mL) 7k Tf t- h => t K a 7 
^> (10. 0 mL) ^Sf^^StcT 14Bf fStftJf Lfc. Jxffcm* SSfx * >i \z X B fR L . 1 

81L, Mfe^^ftllft^t/ (0. 46 g. iR* 79%) MS(APCI-): 4 7 8 (M-H). 

[ 0 3 9 8 ] 

^Sfe#iJ 4 7 3-[4-({4-[(2-> *^-lH--f > H — - 1 — f >D > * ^ ] ~* > ^ ^ 1 * * >> ) "7 x 
x n,] 7' a >\*> m 

[ 0 3 9 9 ] 
[ f fc 1 0 2 ] 




[ 0 4 0 0 ] 

^Ifefll 4 6 i: m tile L T x 3-(4-t Hn^f y 7iz*)^nM>i>f >u & V{4- [(2-> 

fi-iHH>F-i-iMi)>f'H7i^^}>? ) - >i frh mm it^ya % # . ttejs 

H e H (M87%)o MS(APCI-): 3 98 (M-H). 
[ 0 4 0 1 ] 

HJMJ 4 8 3- [2-7 ji *n-4-({4- [(2-> ^-mM > K - ^-1- >f >i) * * >i] i? ti) 
ir*r>>) y x x ji ] y° u '< > 
[ 0 4 0 2 ] 
[ ft 1 0 3 ] 




[ 0 4 0 3 ] 



Htfefll 4 6 t laltlic L T . 3- (2-7 ^- a -4-t Kn^y 7 jfcx ^ ;u & 

V {4 - [ (2 - > * >i -1H- -f > K - >i -1- -f ^ ) > ;u] 7 at ~ ;u } > ? ; - ^ fc> ^ It IB ft * 

m&ffi& wmn%), ms(apci-): 416(m-h). 

[ 0 4 0 4 ] 

HSfefJ 4 9 3 - [4-({4 - t(5-> h * >■ -2- > * >i - 1 H- -i > K - ^-l--f ^) > ^] ~* > V >i] 
ir^i-) y x x. >i ] 7n^oi 
[ 0 4 0 5 ] 
[ f b 1 0 4] 



[ 0 4 0 6 ] 

Htfefll 4 1 i: m *IHc U x 2-(4-{[4-(^nn ^^)^>y ;U t^y^i-^l^nx 
> @£ > ^ 7kV5- > N ^ x -2-> ^ ^ -1H- > H — ^ <b fill ft S> ~ fe 
*SH (M5 0%) . MS(APCI-): 4 2 8 (M-H) . 
[ 0 4 0 7 ] 

mmms o 3-[4-({4-K7->^^-ih-^> h - >i ) > * ^] -<> ^ >i j >• ) 7 x 

x ;U ] 7*P A'y f 

[ 0 4 0 8 ] 
[ f t 1 0 5 ] 



[ 0 4 0 9 ] 

HIM 4 1 i: [Bjtilc L T . 3- (4- { [4- ( * a n > ;u ) ~* > ^ ^ ] ir * is } 7 x x ;u ) 7 a ^ 

(APCI-) : 398 (M-H) . 
[0410] 

mUM 5 1 2-[4-({4-[(5-?nn-lH-^H-i-lM'H>fi]-^yi}t^y)7i 
x ;b ] 7 n ^Oi 
[04 1 1 ] 
[it I 0 6 ] 




o 




o 




o 



[0412] 

4 1 fc fa] tile L T . 3- (4-{ [4- ( * a n > ^ ;l ) ~* > ■ ;i, ] :4" x } 7 x x ;u ) v' a ^ 



>8fc> * >UkUt>-? n n-lH--f > K - >i h ft £ ft £ » . Mfe*Sil (4X^71%), MS 
(APCI-) : 418 (M-H) . 4 2 0. 
[0413] 

H fife 00 5 2 3- [4- ({4- [(6-? a o-lH- > K — ^ - 1 — f >-u ) > ^ ] > x ^ } * * is ) ~? x 
x ;U ] ~f a ; \° > g| 

[04 14] 
[ ft 1 0 7 ] 

ci 




[041 

HffiEfll 4 

(APCI-) : 4 
[041 

5 3 

x] "7 i - 
[041 
[ft 1 



OH 



1 t IsJJilC L T . 3- (4-{ [4- ( ? n n > * >u ) ■ i> >i } ir ^ x } 7 x — >i ) ~f a ^ 

n o -1H- -f > h - >i frhmmit^m-zutz, Mfe*sn (jr$8i%)„ ms 

18 (M-H). 4 2 0. 

6 ] 

3-{4-[(4-{[2-(xT ; > ;u) - 1 H — f > H - >i-\-^ >i] i * >v \ i/ >i) ir 
_ >i } -f n y ^ 

7 ] 

0 8 ] 




> x ^ ] ^ x } "7 x x Jl ) 



[0418] 

JIM 4 1 t Is] file U x 3-(4-{ [4-( * n n > ^ 
> 'SB > * ^ & V 1H- -f > K - ^ -2- -i >i T -b h - h ') >i h fill ft 
4X*8%) o MS (APCI-) : 4 2 3 (M-H) . 
[0419] 

Hlfe0J 5 4 3-{4- t(4-{ [3- {>> t J i =F >i )-lH- ^ > K - >u-l--f ^] > * ^ } ~* > x ^ ) ir 

[ 0 4 2 0 ] 
[ f b 1 0 9 ] 




[ 0 4 2 1 ] 

!*!JMJ4 1 i: [B]+f [c L T . 3-(4-{[4-(?nn>^;u)^ 
* tiJkVlH-4 > H — -3- -f >i t -fe h — h ;l ^ ^ 



>* ^ ] ^" ^ 2> } 7 x x ji ) ~f a a° 



(4X*6 4%) „ MS(APCI-): 4 2 3 (M-H). 
[ 0 4 2 2 ] 

HSfefJ 5 5 M4-[(4-{[2-(4-7itn7i^4)-lHM> N* - >i-l-4 >i] t * >i}-<zs is 
>l) ir *sr is ] 7 oc — ^L- } 7° a ^ > jg£ 
[ 0 4 2 3 ] 
[it I 1 0 ] 




[ 0 4 2 4 ] 

Hlfefll 4 1 i: [BJ+ilc L T . 2-(4-{[4-(^oo>f i)^>yi] t^y}7i_i)7o^ 
> @£ > * ^ TkUl- (4-7 ;u * a 7 x - ji ) -1H- A > H - >i h^mit^m^UTz, Mfe^a 
(4X*29%K MS (APCI-) : 4 7 8 (M-H) . 
[ 0 4 2 5 ] 

HJMJ 5 6 3-U-({4-[(2-7i^^-lHM 5 ^'/-^-l--f ;u ) > =F >i ] -< > is >i } if * is ) 
7 -x. — >v\ ~f a > \* is jg£ 
[ 0 4 2 6 ] 
[it I 1 1 ] 




o 



[ 0 4 2 7 ] 

Hlfefll 4 1 i: [BJtilc L T . 3- (4- { [4- ( ? a n > ;u ) ~* > i? >i ] ir * is } 7 ac — ^ ) 7° a ^ 
>ie > *AV2-7 i — - 1 H — -f 5 ^ >/- ^ ^biliL^tti/io MfelaH (xR^ 71%) 
. MS (APCI-) : 411 (M-H) . 
[ 0 4 2 8 ] 

5 7 3- [4- ({4- [(5-7 ji ir n -2-7' a tf ;|,-1H- > K - ^-l--f >D * * >i] is 
>i) ir ^ is) 7 — ji] 7° a ■>< is 
[ 0 4 2 9 ] 
[it I 1 2 ] 




o 



[ 0 4 3 0 ] 

5-7 ;u * a -2-7' a ;i, -1H- -f > H - ^ (0. 1 7 g. 0.98 mmol) <7>N, N-^ > ^ * iA?; 
K (6.2 mL) }gfisUc . 0°C. RjtT^ 60%7kf?lfL+h 'i ^ A (39 nig, 0. 9 8mmo 1 ) * ija x. . [B] 
SIC T 1 OfrMft L tz o » <b tlfcS^-^k: 3-(4-{U-(^nn>f *)'«>i;;i,]t i fy}7i 
- ,u) 7° a ^>«t> (0. 31 g, 0. 98 mmoD^VH ^ftf h 'J ^ A (0.15 g, 0.98 mmol) 

^tMSv*. *S^tafn^^7kicT-75t7f . Eft 7 * is ^ u \z X . U!±mML. tt^ 

m&mrz. yk^x. m^nrz^^m. <t+ h ^ou^mm (2.0 mu. 



>i (5.1 iL)S^fF7th*D77> (1 0. 0 mL) <r>)&&%a-&MU\z T 2Eff WKJf L fc. /xfC 

Lt. ^-S^^IXHPLC ( 77 i>-x> h >f ? ;ua) ictltiL, B ft m 9r & HI II L 

Bftlfcv ^ AICTffij*L. MJIl'lt ^ 3 i: IC J; •? „ H<7>ftS ffc£-^ (0. 1 3 « 

. M 31%) MS(APCI-): 4 4 4 (M-H). 



^ fife 00 5 8 3- [4- ({4 - [(2--f V fu fcf Ji-lW- >f > K - ;u -1- >f ;u ) > ;u ] x ^ } * ^f 

y)7izi]7"D^O| 

[ 0 4 3 2 ] 
[ f b 1 1 3 ] 



[ 0 4 3 3 ] 

UlSfefll 5 7 i: [WltllC L T . 3-(i-{[M ^ d n > ^ ^) ^> y 4] t ^y) 7 i^^i) 7'p a 
^S^2H V7'ofi-lH-^K-^ (J. Med. Chem. 1 9 9 6, 3 9, 8 9 2 - 9 0 3. ) <b 

mm<t&w&nrzo 20%) . ms(apci-): 4 2 6 cm-h> . 

[ 0 4 3 4 ] 

HfifefJ 5 9 3- [4- ({4- [(2-7 i-^-iH-'O X 5 ?^/->i-\-^ >i) > ^y'j>i} 

[ 0 4 3 5 ] 
[ it 1 1 4 ] 



[ 0 4 3 6 ] 

5 7 i: [b] tile L T . J-(4-{[4-(^nn>f i)^>yi] t^y}7izi)^ D A- 

*67%) o MS(APCI-) : 461 (M-H). 
[ 0 4 3 7 ] 

Hifefll 6 0 3— [4— (-C4 — f V -7 h -3- [(2-7 x~^-lH--f > H - ^ -1- -i >i ) > ^ ] -< 

> x Jl } ^f >- ) "7 a: ^ Jl ] 7* n n'>|^ 
[ 0 4 3 8 ] 

[ \ b l l 5 ] 



[ 0 4 3 1 ] 




o 




o 




[ 0 4 3 9 ] 



UlSfefll 4 6 t laltllC L T . 3- (4- t Fn^-y 7i^;K7 , n^Oi>fi^^HM V7* 
h^r>--3-[(2-7x^^-lH--f> H - ^ -1- ^ ) 1 * >l] 7 ^ - >i) > 7 ; — <b ft H ft 
^t^ifco fcfeJKH (4X^62%) . MS(APCI-): 5 3 2 (M-H). 
[ 0 4 4 0 ] 

HSfefJ 6 1 3-[4-({2-[(2-7i^^-lHH>K-^-l-^H>^^]^>y'Ht^y)7 
3u — )l] 7"n a->J| 
[ 0 4 4 1 ] 

[ f b l l 6 ] 




[ 0 4 4 2 ] 

HJMJ4 6 £: IB] +| [c L T . 3 - (4-t K o^y 7 i-i) 7-o^ot> f i^V{2-[(2-7 
i - - 1 H — f > H >i) >fji,]7i-i) > 9 ^-JUb^^at^ifttifc, Mfe 

(M6 9%K MS(APCI-) : 4 6 0 (M-H) . 
[ 0 4 4 3 ] 

7 I ->U ] 7'D A'y f 

[ 0 4 4 4 ] 
[itl 1 7 ] 




^Ifefll 4 6 t [BJtilc L T x 3-(fth , n^y7xz^)7 , nA>|if ^&V{4- t(2, 5- 
y 7i-i-iH-fP-^-iM^) >f ^]7i^4) > y ; - ^ ib^iSfbat^ifc, M 
fe«SH (JR^E5 6%) o MS(APCI-): 4 8 6 (M-H). 
[ 0 4 4 6 ] 

Hl&fJ 6 3 3-[4-({4-[(2-> *^-3. 4-^ t Fn^f J ( 2 H) — t ^) * * >i] i? ti) 

[ 0 4 4 7 ] 
[itl 1 8 ] 




[ 0 4 4 8 ] 

2-> * ^-1. 2, 3, 4-^ h 7 t F p ^ J 'J > (0. 19 m L , 1. 32 nimol) <7>N. N-x > ;u *^ U 
T ; F (3, 5 mUSSifclCs 0*C. *JtT\ 6 0%*^fb^-h ') ^ u (5 3 nig, 1 . 3 2mmo 1 ) % fln £ 
. IflJS \Z T 1 O^tftjf Lt„ » «b ft & ^ IC 3- (4- { [4- ( ? a a > ^ ) ~? > x ^ ] ir * is } 
7 x - ;u ) 7° o ^ > g£ > * ;u (0.35 g » 1 - 10 mrao 1 ) Ik V 3 ^ h >) *J U (0.20 g , 1.32 m 
mol)fc/m£T^ST18BfWt!S#Lfc^ /xlfci** ^ lz X ft m L . 5%asf*^^7 

•;^A^<SSt. 7K&^tafn^^7KicTi5t^. fit 7* is u \z T JSJBEjgiHIL. 

ti^^iifc. j»f>nfea^!&, lM^^Ki&fb^ h ^ A7K>g-^ (2.2 mu. > ? 

7 - A- (4. 0 111L) j&V t h 7 t H u ~7 => > (8.0 mL) Wl^i^i fi tT2^^ltt L fc. 

iftifK illil L fc. JSrSfcv' ^ra7A?D7F 77 7 >f - ( ^^^>/ 

0.21 g. M 47%) MS(APCI-): 4 14 (M-H) . 

[ 0 4 4 9 ] 

HjMJ 6 4 3- [4- ({4- [(2, 2-i> > * >u ; 'J > -1 (2H) - 4 >i) > ^ ] x ^ } ir * is ) 7 
x x ;u ] -y n m->J| 

[ 0 4 5 0 ] 
[ f t 1 1 9 ] 




o 



[ 0 4 5 1 ] 

mUM 6 3 i: [BJtilc L T . 3- (4- { [4- ( ? a a > * ^ ) ~« > x ^] ir * is } 7 x x ,u ) 7' a ^ 
>t>f >f ii-M-y t Fa^r J 'J > (J.Med. Ch em. 1 9 9 8, 4 1. 6 2 3 - 6 3 9 ) 

fr^mmitsm^mrz. m&ffi^wm 38%). ms(apci-): 426 (m-h). 

[ 0 4 5 2 ] 

6 5 ]-H-([M(S-(2-7i-iifi)-S-H-(F ') 7 n*u >^;b)7xx;b]-i 
H- 7 V — ;u - 1 - 4 ^ } > -f- ;u ) ^ > 2>* ;u ] ^* is } 7 x x ji ) -f a ; \° is g£ 
[ 0 4 5 3 ] 
[ ft 1 2 0 ] 



F 




[ 0 4 5 4 ] 



2-(2-7i_jnf i)-5-H-(F 'J 7itn>fi)7izi]-H-f7 */— ^ ( 3 5 0 m g ) . 
^^fb+h'i^A (4 Omg) tJj:Vy-yift*iAT;F (5raL) ^M^^^^ST- 1 
mm&% ixl^^^^/lc 3- (4-{ [4- ( ^ a a > ^ ) it n] ir is } 7 x x ,i) 7° n 

M318mg) tifiTlDi, Ilf^C 1 i^M^gfi-tffc. lxJ£S£-&* 1 
M/^^^7j<>§SiC7i§\ ft|fex^-^-?tt£iiLfc. ftBt^^-;HB* PresepDehydration tub 

e (foTt^fe^ (**) m) &m^xm&'&. mmLxnm^j^is # ? u ? n h r 

7 7 ^-T'lllLfc. » & x * ;u - ^ > ( itx 1 : 1 9 frh 1 : 1 * X 7 9 x > h 
) T-MISi--S c t \z «k ») . 3 c^^fevi^^^ > 9 ) - >i (5raL) -tH 



9 K n 7 9 > ( 5 m L ) IzMffiL. 2 %L%.*.&1£ + h >) O uj<M'm. (2mL) % fln *. . MUX 

ttiiSLfc. BfSe3c^^Ji% Presep Dehydration tube (WtU^ (**)*!!) fcffl^T&t* 

itf$ LTgtlIfL,%t/ (550 nig. M 75%) $,*fe^ B H B HTUfc. 
MS: m/z 5 8 5 (M+H). 1 HNMR (CDC 1 3) fi: 2- 58-2. 67 C2H, m) . 2. 80-2. 94 (6H. 111), 5 . 0 0 ( 2 H 
,s). 5 . 2 6 ( 2 H , s), 6 - 4 6 ( 1 H, s) . 6 . 8 6 ( 2 H , d. J = 8 . 9 H z ) , 7.06-7. 14 ( 6 H, m) . 7. 1 8-7. 32 ( 
3H, 111), 7 . 3 6 C 2 H , d. J = 8 . 3 H z) > 7 . 6 3 C 2 H » d. J =8. 1 Hz) . 7.90 (2H, d . J =8- 1 Hz) - 
[ 0 4 5 5 ] 

HJMJ 6 6 3- (4- { [4- ({5- [(E) -2-7 x - >i if -^]-3-[4-(h ') y >iir n > y x- 

>i ] - 1 H- tf => */ — ;u - 1 - A >i ) >fi)^>yi]t^y}7i^4)-/o^oi>f^ 
[ 0 4 5 6 3 
[ ft 1 2 1 ] 



F 




[ 0 4 5 7 ] 



3- [(E) -2-7 x. — ji tr — ji] -5- [4- ( N '7 7 ji * u > f 4) 7 i^^]-lH-t' 7 </- 4, ( 3 3 0 m 
g)x *^fb^h'J7^ (40mg) is J: VN. N-^ > * ^ * ^ ut 5 H ( 5 m L) ^I^i^IfiT? 

1 ^B^IItffc. JxJ£M£-$Hc 3- (4-{ [4- ( 9 n a > 4, ) ^ > ^* ;H * df ^ } 7 ac - >i ) 
7a > ;u (3 1 8mg) ^IfiTijli., ^ST£«bk: 1 fM^litffc. ixJ^M^t/ 

% 1 #t^^g^>g}«lc>±§r. ftStac^^TttaiLfc. Bfgfr^^Ugfc PresepDehydratio 
n tube mm^m (**) i) tfflv^TSIttx giLTSil^y nV'^U^n? 
h r ^ 7 ^ - T'lfiLfc. Bl^it^ * ^ — **r*fy mn\£T° 1 : 1 9 h 1 : liT-^7yi> 
b) ■PSitSZklck'J, HHfti^t/ ( 3 4 3mg . iRsfs 57%) tgfeittfth LTifc. M 
S: m/z 597 (M+H) . 
[ 0 4 5 8 ] 

HSfeflJ 6 7 3- (4- { [4- ({5- [(E) -2-7 x - ji tf ~ ^ ] -3- [4- ( h '7 7 ti * u 1*jI)7 x- 
t]-lH-t'7 )l - I- ^ Jl) >fi)^>yi]t i ry}7iz;p)7'n^Oi 
[ 0 4 5 9 ] 
[ f b 1 2 2 ] 




[ 0 4 6 0 ] 



3- (4-{ [4- ({5- [(E) -2-7 a: — ^ If — 4,] -3- [4- ( h '7 7 ;L * n ifi)7iz;P]-lH-f7 
^ -1- -i >l } >f ^)-Oy;u] t i fy}7i^^)7 , n>Ot^f ;p ( 2 5 0 m g ) ^ > 9 ; - 
ji (5raL) — Th^tKn79> ( 5 m L ) lc7Sf$L. 2 ^^^SHt^ h 'J 7 A tK>§7« (2 mL 

Lx S^i&^^^Ttttii Lfc, Bflfcx^Hg* Presep Dehydration tube (**) 
M)*fflv^Tffij*^. eSULTftSft^ C 2 2 0 m g . 4X^5 90%) ftjftfefilSfc LTifc. 
MS: m/z 5 8 3 (M+H) . ! HNMR (DMSO-d 6 ) d : 2 . 4 5 ( 2 H , t, J = 7.5Hz), 2. 7 2 (2H, t . J = 7.5Hz 
), 5 . 0 0 ( 2 H , s), 5 - 6 5 ( 2 H , s), 6 - 8 6 ( 2 H , d, J=8.5Hz), 7 . 0 9 ( 2 H , d,J=8.5Hz), 7.22-7.4 
6 (10H, 111), 7.64(2H, d. J = 7.4Hz), 7 . 7 7 ( 2 H , d- J = 8. 2Hz) , 8. 0 5 ( 2 H, d. J=8. 0Hz) , 12. 
0 5 ( 1 H ■ s). 
[ 0 4 6 1 ] 



6 8 3-H-({4-[(2,5-y7i^i-lH-f7 >/- - >f ^) > * >v ] i? >i } * * 

[ 0 4 6 2 ] 
[ f b 1 2 3 ] 




o 



[ 0 4 6 3 ] 

6 6 £: IB] tile LT . 5, 5-y 7 i-i-lH-^ 7 o > f i) 

^ > is >v ] * ^ >- } 7 i ji ) y° n ^ > m > ^ <b iR* 9 3%T*H^ it^^i % L . H €l 
tt^o MS:m/z 503 (M+H) . 
[ 0 4 6 4 ] 

HfifefJ 6 9 S-[4-((!-[(3,5-y7i-^-lH-f7 V*- ^-l--f ^ ) * * >i] *S n) * * 
is) y x — >i ] 7'oa->| 
[ 0 4 6 5 ] 
[ i t 1 2 4] 




[ 0 4 6 6 ] 

UlSfefll 6 7 i:[B]tIlc LT. 3- [4- ({4- [(3, 5-^7 ac-^-lH-^ 9 »/-^-l->f ^) > 

^ } >- ) 7 x — Ji] y° n > * ^ *><biR 45 7 9%"? US L fz. Mfe 

TO 00 o 

MS: m/z 4 8 9 (M+H) . 1 H N MR (CDC 1 3) d : 2 . 6 4 ( 2 H » t, J = 7 . 6 H z ) » 2 . 8 9 ( 2 H » t , J = 7. 6 Hz) , 
4.9 9 (2H. s), 5 . 4 0 ( 2 H » s) , 6 . 6 6 ( 1 H. s) , 6 . 8 7 ( 2 H, d, J=8. 7Hz) . 7. 07-7. 14 (4H, 111), 7 
. 3 0 - 7. 4 5 ( 1 0 H, 111) - 7. 8 4 - 7. 9 0 ( 2 H, 111) . 
[ 0 4 6 7 ] 

HifeflJ 7 0 2-{i-[(4-{[3-H-7^tD7i^^)-l-(2-7i-;nf ;H-lH-f7 */— >i 
-I - ^ >i] ^ + >i } ^ > i/ >i ) ir ^ i/] y x — >i } y° u > t& 
[ 0 4 6 8 ] 

[it i 2 5 ] 




[ 0 4 6 9 ] 



3- (4-7 ii Jrviy x — ^)-lH-tr y "f- >i-\-Jj >i >i ? t H (1 9 Omg) . y^Mit-i- h ') O u 
(4 Omg) is =fc tfN. N- > * ^ * ^ AT 5 K (5mL) Wl^l^IfiT' 1 fi^l'Stffc. 
JxfES-a-^tc 3- (4-{ [4- ( 9 a n > =f- >i ) -<> i> >i] * * is } 7 x — ^ ) y' a @£ > * >i (3 18 
nig) ^IfiT-Wi, SfiT$^lcllfM^§H?fc. Ixl^S^t/^ 1 MS^^7K-;§^tC7i 
§\ i^^^^ n, T-tttii L tzo m&x.* >im~& PresepDehydration tube iftljfc$&m (**) 
tt) ^fflv^TlESt, illffi L TSgft i> 77 r ji ii y U 9 a v h r 7 7 i -T*ft ftl L tz 



. mm^* >i — ( SftitT- 1 : 1 9 & h 1 : T'Sit^c ti: 

J; *) v Hfett^i^^W^o l^ft^l^NJ-y i ^ 'Hi AT ; K ( 5 m L ) icvg^L. H 
ft^^yif ^i^^txXjh-^A (6 6 Omg) 4? «k '4 7 A ( 2 7 6 m g ) * 4]u z. . Ifi 

m^* ^m&mmLTm&tiitktyj&mrzo z^m^v^^^^ h => t h o 7 7 > (2 omD 

- > 7 ; - >i (2 OmL) icvg^L. SHL Q ^ (5 Omg) % /in £ * *MJ±^)*if HMT, liST- 

a & fit glassy l . mm^mmtx . 8®*&*hplc {? => h ^ 

7^ A) T'SiLTifettt^^ifc. 3 <7>HRfett^!»% > 57 ; - ;u ( 5mL) - t h 7 t K 
(5mL) ictgfi? L . 2 & £ * & f fc h '4 *7 A tMS^ (2mL) SHa*.. ifiTMfffi^ 

0 mm^.* urns PresepDehydrat ion tube (%ultffl.m (**) SSI) fcffluTffij*^* II 
LT^Ufb^t/ ( 8 6 111 g . x|X* m)t,*fett«fJ:LT#t, 

MS: m/z 5 3 5 (M+H) . 1 H N MR (CDC 1 3) 8: 2 - 6 6 C 2 H , t, J = 7 . 6 H z ) » 2.76-2.95 (6H.m). 5.0 
5 (2H, s). 5.39 (2H, s), 6.90(2H, d. J=8.7Hz), 7.0 3 - 7.2 6 ( 1 2 H, m) . 7. 41-7. 53 (4H, 
111) 

[ 0 4 7 0 ] 

mmm i 1 j-[2-7Ato-i-(H-[(3-(i-7^to7i-i)-i-{H-(F v y >i > * 

Jl ) -7 x ; x ] > f i}-lH-t'7 »/ — ;U - 1 - >f ;u ) if 4]^>yijt^y)7i^iL]yD 

; \° > • g£ 

[ 0 4 7 1 ] 
[ ft 1 2 6 ] 




[ 0 4 7 2 ] 



3- (4-7 >iiru-7 x^,u)-iH-fcf 7 >/-;u-4-T7^ H (19 Omg) . y^MitJ- h ') 7 u 

(4 Omg) is <fc VN. N- x > ^ * >i ut 5 H C 5 m L) ^))S^t$lfif 1 f B^SS'tffe. 
ixfC^-o-^tc 4 - t > f n) #&#gfr > ^ (2 3 Omg) tiiST'^x, tfit'^ 1 

mm^Buarzo ixm-u^wz 1 im^^ ^T-tttt t 

x.*'im& PresepDehydrat ion tube (**) fill) ^fflv^T^tf^. I HI LTl 

gi&fc x 77 r ^ J] => u 9 a -? h r v 7 ^-TffilLfc. Bf&x ^ - ^ % > • (#f*Jt 

T-i : i3)9^i : iiT-^7yi> m ~?mm-t & z tiz £ *) . m&yh'Vtyq&mrz* z^m 

fetttt«fo*>? ( 1 OmL) tc7§^L. ft * 7 * -9- b •; H 7A(40mg) ^IfiT^Di. 

fc. Bflfcx*-;i,J8fc PresepDehydrat ion tube (**) W) ^£ 444 v T IS fel . IS 

I LTifettttftijlfe. 3 coHfevri^i^ic 4 - ( h 7 ^ ^-a > ^ ^) 7 x ; - ^ ( 1 0 8mg) 
. h M 7 x =. >v * x 7 + > ( 2 6 2 mg) =t V h ^ x. > ( 1 OmL) * ^jn ^. x t »/ x ^7 ^ # > H x 
xf ;u (40% h >i 0.5 mD^IST'Wi, IfiT'l^K^§I€fc. 

ill, i@|^y 9*y'i^7^?07h 777 f-TfilLf;. ;U - ^ df- *f 

XSflttt-1 : 19^bl : lST^7yx>M t- Jg H i" s c t \z j: 0 . H fett * # 
o 3 <50Hfevri^i^^: , fh^tKn7^> ( 1 OmL) lc L x tK^ fb '4 f 7 A t ^ 5 — 7 
^ C 4 Omg ) ^OCT^£, O °C T- 1 ^ # lxffcU^>%Q \z fiftSf^ L 'J^AIOtKId 

& ( 3 5 0 mg) ^7jn£, S S tc S LT l^^l^§iS€t^:^ ^iflc J: "9 ^ig^/^l^v^/io 
Jl^HLT. #<bftfc8@&k:. J-(2-7itD-l-hFP^ry7x^iH7DA->|i 



f^(lOOmg). H 'i 7 i ^ i * x 7 a ( 1 3 Omg) is J: V ? a a > ? > (3mL) ^^ja^.. 
T ;i (40%h^x>}g^. 0 . 3 m L) tifiT'^x, IfiTl Sf fc> § 

0 ;u ^ -4- > (SftitT- i:i)i)^i:ilT^7yi>H T'giltl) 3 t IC J: 

*) x Hfett^^^#^o C ^MfevA^t/^ x 57 ; - ;u ( 5 m L ) - ^h^tHn7^> ( 5 m 
L) lC}gfi?L, 2 M/^TkStftf h ')7^*g'i«(2 mL) Bf ff B -t?fc . 

'HB% PresepDehydrat ion tube (%UC1i&m (**) W) £fflv*T&tS^ 38 Ifif L T 8t @ Jfo 

^hplc c r 9 >?x> h -4- >r * Jik) xmm x^xmrnt^m mm. ^mim^m^ft® 

t L xmtzo MS: m/z 623 (M+H) • 
[ 0 4 7 3 ] 

HfifefJ 7 2 3-(4-{[3-(l-^> 7 x>-3--f ^) ^>i>*^] *^>-} 7 xx,b)-N-(>- 

T ; if il)7*DAy7 ; H 

[ 0 4 7 4 ] 
[ f t 1 2 7 3 




o 



[ 0 4 7 5 3 

3-(i-{[3-(l-^>'/f t7i>-3-^HO y;H t^yl7i-i)7n;Oi(8.208, 

0. 51 rarao 1 ) . T 5 J T -b h — h '4 ^ Eft (6 5mg , 0.62 mm o 1 ) . N '4 x * >i y 5 > (0. 1 7mL. 

1. 2 2mmo 1 ) . 1 - 1: h* a y '/ h ] ) T "/ — jl- ( 9 1 m g > 0 . 6 7mmo 1 ) SVl-i * ^-3 - (3-2> > =f- 
>l T 5 i7'nf*)*i # yM ; F (0. 1 3g, 0. 681111110 1) ^NJ-y >f^*^AT ;F 
vg %L ( 1 5 m L ) * € M 1 8 Bf n * Jt L . fx ft M i* * # H x ; 1, T* ffl f R L . ? x > £ tR >g x 

it*, uit-y v ') *7 u^mmxmwtftw mm^ mjeeml^o 

# ^ tlfc j^H fett ft® * ^ x ,u ac- t ;u fc> h *S B ^ ft L . ftH ftllr^ (14 2rag) % Mfe#f ft 
atLTUfc. iR^3 3%o MS: m/z 4 2 7 (MH+) . 
[ 0 4 7 6 3 

Hlfefll 7 3 3- (4- ( (4 - ( (4 - ( 2- (7 ;i, * - >v) ^ ^ >i) -\-^ ^ ^> 'J — >i) 

>y i) t^f y) 7 i-Jl,) 7n 

[ 0 4 7 7 3 
[ ft 1 2 8 ] 




0 



[ 0 4 7 8 1 

3- (4- ( (4-( 9 V3 a > -f- ji) i? >i) ir * ^ ) 7 x — >i) 7° a -"O St > f >i (5 0 nig, 0.1 6111111 
0 1) <J0N, N-S^ 1 > f ^ * ^ A t 5 H (1 mL) M : m.\z . 1- (2-^ > -tf > ^ ^ * — >i x f ;i, ) - 1° 9 
'jy^UmU (62mg, 0.19 mm 0 1 ) <?> N , N- i>* > ^ ^ * >i U T 5 K ( 0 . 5 mL) MW Wi is J: U )k Wk 
^'4^^(80 mg, 0.58 mniol) ^Wz-X WCX-Hmmf&ft L fc. ixl^V* tK (2mL) * ^ x 
^^na>5^>(2 iLlT-ttlULfc. * Ge n e V a c® /^Jg*!^ U ?B -jl^S L . 

If ^ tl/i^^^7^ > 9 J - ;u (2 mL) izMM L . 1 MS^Kiffb+ h '4 ^ A^cjgi* (0. 32 mL 
, 0.32 mm 0 1 ) ^W^. ^ST? UBf fflUfcft L fc. Jxl^i* 1 I^^i^ ^jn ^ T Bt1t t L fc^ 
, #ftfi L fc*Sii* ^IX. y 1 f ^ x - f 4 T*)5tif t C i: lc J: 0 . ^ S ft ^ ^ ( 5 1 . 5 mg, 
63%) ^#£0 MS (ESI+, m/e) 5 2 3 (M+ 1 ) o 
[ 0 4 7 9 3 



hjmj 74-87 it mum i s t ^s^^st^ l fc. 

[ 0 4 8 0 ] 

HtfefJ 7 4 3- (4- ((4- ((4- (7 iziUi*-i)-l-tX7 
>- ) 7 x x >l ) 7° n •> \" > g£ 
[ 0 4 8 1 ] 
[ fb 1 2 9 ] 




[ 0 4 8 2 ] 

M : 75°/ 0o MS (E S I + > m/e) 4 9 5 (M+l) . 
[ 0 4 8 3 ] 

HfifefJ 75 J-H-KI-KZ-^x-^-l-ti* 1 ) 
) ~f n ^>g£ 
[ 0 4 8 4 ] 
[ f b 1 3 0 ] 



> >i ) ir * >- ) 7 x — 




[ 0 4 8 5 ] 

>Km : 82%o MS (ESI + , m/e) 4 3 2 (M+l) . 
[ 0 4 8 6 ] 

7 6 3- (4- ( (4 - ( (4- (3-tf '4 s> ^ > * ^ 

>- ) "7 x x ) 7'n a*> § 

[ 0 4 8 7 ] 

[ it i 3 i ] 



-1-tr 



x ;U ) > ;b 



S> >i ) ir 




[ 0 4 8 8 ] 

: 67%o MS (ESI + , m/e) 4 4 6 (M+l) . 
[ 0 4 8 9 ] 

7 7 3- (4- ( (4 - ( (4 - (4-tf '4 ^ ^ > * ^ 

>- ) "7 x x ;b ) -7' n ; \* > 

[ 0 4 9 0 ] 

[ \ b 1 3 2 ] 



-l-tr 



-7 ^ 



x. 4, ) > ^ 4, 



x 4. ) ir ^ 



N 






OH 



[ 0 4 9 1 ] 



iR3g : 63%o MS (ESI + , m/e) 446 (M+l) . 
[ 0 4 9 2 ] 

7 8 3- (4- ( (4 - ( (4- (4-7 >i ir n ^ > is >i ) - 1 - \£ ^ >) y - >v ) > * >v ) ~* > is >v ) ir 
->) y x — >i ) ~y" a ■>< y 8£ 
[ 0 4 9 3 ] 
[ ft 1 3 3 ] 




0 



[ 0 4 9 4 ] 

M : 75°/ 0o MS (E S I + > m/e) 4 6 2 (M+l) . 
[ 0 4 9 5 ] 

HjMJ 7 9 3- (4- ( (4 - ( (4-7 x ; * y - 1 - tr ^ ^ — >v ) > ^ ) ~? > ^* ^ ) ir * >> ) 7 x — 
^ ) "7° n ; \° > 
[ 0 4 9 6 3 
[ f b 1 3 4 ] 




0 



[ 0 4 9 7 ] 

: 68%o MS (ESI + , m/e) 4 4 6 (M+l) . 
[ 0 4 9 8 ] 

mmmS 0 3-(4-((4-((4-(2-*nn7x ; % x ) -1- tf ^ ') V - ^ ) > ^ ) ^ > x ^ ) * 

[ 0 4 9 9 ] 
[ 4 1 1 3 5 ] 




0 



[ 0 5 0 0 ] 

JR3|5 : 84%o MS (ESI + , m/e) 4 8 0 (M+l) . 
[ 0 5 0 1 ] 

8 1 3- (4- ( (4- ( ( (3S. 4R) -3- (> 4- * is * >i # - ^ ) -4-7 x x. ,i - 1 - tf n '4 x - ^ ) 

[ 0 5 0 2 ] 
[ ft 1 3 6 ] 




H 3 C 0 



[ 0 5 0 3 ] 

JR* : 82%o MS (ESI + , m/e) 4 6 0 (M+l) . 



[ 0 5 0 4 ] 

H fife 00 8 2 3- (4- ( (4 - ( (3-~*> y 'J — * * >i ) -< > i> >v ) ir * >- ) y x — >i 

) ~fX2 

[ 0 5 0 5 ] 

[ f b 1 3 7 ] 




0 



[ 0 5 0 6 ] 

jR3g : 85% 0 MS (E S I + > m/ e ) 4 3 0 (M+l) . 
[ 0 5 0 7 ] 

^fitefll 8 3 3-(l-((!-((l-(2->f^7i ; * x ) -l-tf M - ^ ) n,) i? >i) * 

[ 0 5 0 8 ] 
[ f b 1 3 8 ] 




o 



[ 0 5 0 9 ] 

JR3g : 83%o MS (ESI + . m/e) 4 6 0 (M+l) . 
[0510] 

^fifefj 8 4 3- (4- ( (4 - ( (4, 4->» "7 x - - 1 - t: ^ 'J ^ - >l ) > * ) -<> ^ ^ ) ir * >- ) v x 
x. ;b ) 7'o>i>i 

[0511] 
[ f b 1 3 9 ] 




[0512] 

: 76%o MS (ESI + , m/e) 506 (M+l) . 
[0513] 

Hlfe0J 8 5 3-(4-( (4-( (2-> * ^-2. 3-v> Fn-1HM> K - ^ -1- -f ^ ) > * ^ ) ~* > 

i)t J fy)7xz4)7'nn , >| 

[05 14] 
[ \ b 1 4 0 ] 




o 



[0515] 

JR* : 14%. MS (ESI + , m/e) 4 0 2 (M+l) . 
[0516] 



HJMJ 8 6 3- (4- ( (4- ( (4-7 x =. >i -1- tf ') iS — >i ) > * >i ) i? >i ) * * is ) 7 x — >i 
[05 1 7 ] 

[ f b l 4 l ] 




0 



[0518] 

M : 76%o MS (E S I + > m/ e ) 4 3 0 (M+l) . 
[0519] 

HjMJ 8 7 3-((-((l-(H-(2-^*7i_i)-l-if^')y-i) > ) ^ > ;u ) f * 

y)7i-4)7'n^O| 

[ 0 5 2 0 ] 
[ i t 1 4 2 ] 




0 



[ 0 5 2 1 ] 

JR3g : 62%o MS (ESI + . m/e) 4 4 4 (M+l) . 
[ 0 5 2 2 ] 

HfifeflJ 8 8 3- (4- ( (4- ( (l-> tl -3, 4-x* t H n-2 (1H) - -f V ^ ) ') - >l ) > ^ ) > ^ 

[ 0 5 2 3 ] 
[ f b 1 4 3 ] 




TFA 0 



[ 0 5 2 4 ] 

2-(|-((4-(?an>f i)^>yi)t i ry)7izi)7 , n^oi>f i (51 mg, 0. 1 6 ram 
ol)<7>N. N-^~ * * >i> AT 5 H (1 mU^gifclCx l-> 2> 3, 4-t 1 h^tHn^;^; 

•;>(35mg, 0.19 raniol) WiJ-y if ^*»U7;F (U mL) vgi* =k V£*H # V ^ A (3 
3 mg. 0.24 mmol) 'kJjUz.X 7 0°C T- 6 6 Bf f^tSJt L fc. Jx FEifc 4c tK (2mL) * /in £ x x ? a n > 
?>(2 mL) T-JffltiJ L fc. WfiJi * Ge n e V a cli'LViSI^ gTJSJEE SUNK L . 

If «b tlfc^^i^* } 9 ) - >l (1 ml) izmm L x 1 #l£7k®HL+ 4- '4 ^ A^cJgJS (0. 32 mL 
, 0.32 mmol) tWx, 1ST 1 mmMft L fc. IxJfcifc 4c 1 I^^i^ fin £ T Ifctt t L 
N $>*an>>(2 mUTttiiJLfc. *f9JB * Ge n e V a c3I'friB*i^ U ?B JESSi L . ftm 
^^^BXHPLC (r7yx>h^tOi B) T'HHtl) c t tc «fc 0 x ftllft:^ (47. 5 mg, 5 
7%) ^|#/ic MS (ESI+, m/e) 416 (M+l) . 
[ 0 5 2 5 ] 

It! MO 8 9-110 It mMM 8 8 [B]+i^7^viT ^^ L fc. 
[ 0 5 2 6 ] 

Hlfe0J 8 9 3- (4- ( (4- ( (3- (7 x — Ji X », * — ) -l-t° a '4 ^ — ^ ) > f ^ ) ~* > ^ ^ ) * 



[ 0 5 2 7 ] 
[ ft 1 4 4 ] 




[ 0 5 2 8 ] 



JR* : 30%. MS (ESI + . m/ e ) 4 8 0 (M+l) . 
[ 0 5 2 9 ] 

HSfetfO 9 0 3- (4- ( (4- ( (4--^> K 'J ^ 7 y - 4 ) > ^ ^) y ^) t ^ y ) 7 

[ 0 5 3 0 ] 
[ it 1 4 5 ] 



4Xs£ : 51%. MS (E S I + > m/e) 521 (M+l). 
[ 0 5 3 2 3 

^fifefj 9 1 3 - (4 - ( (4 - ( (4 - (2-tf M ^ > * ^ ) - l-tf ^ 7 ^ - >i ) >f ^)^>y^) t^f 
y)7i^i)7 , nn->i 3 h >; v ji ir n S S£J^ 
[ 0 5 3 3 3 
[ f t 1 4 6 ] 



[ 0 5 3 4 ] 

JR3$5 : 42%. MS (ESI + , m/e) 4 4 6 (M+l) . 
[ 0 5 3 5 ] 

9 2 3- (4- ( (4 - ( (3-~*> ^ ^ -3- (x. h ^ ^ # ^ 4? - ^ ) -\-^ ^ ^ - ^ ) > ^ , u ) 
^>y*4)t J ry)7i^i)7 , n^Oi h M 7itn|f|S 
[ 0 5 3 6 ] 
[ ft 1 4 7 ] 




[ 0 5 3 1 ] 





[ 0 5 3 7 ] 



: 72%o MS (ESI + , m/e) 516 (M+l) . 
[ 0 5 3 8 ] 

9 3 3- (4- ( (4- ( ( 2-7 x x u 'J v - >u) >fi)^>yi)t^fy)7i^^ 

)-7*u^>g| b M 7 ;b n 
[ 0 5 3 9 ] 
[ f b 1 4 8 ] 




o 

[ 0 5 4 0 ] 



: 76%o MS (E S I + > m/e) 416 (M+l) . 
[ 0 5 4 1 ] 

HJMJ 9 4 3-(4-((4-((3-7i^4-l-fD 'J ^-4.) >f 4)^>y^)t^y)7i-i 

[ 0 5 4 2 ] 
[ it 1 4 9 ] 




0 



[ 0 5 4 3 ] 

: 43%o MS (ESI + , m/e) 4 16 (M+l) . 
[ 0 5 4 4 ] 

HjMJ 9 5 3- (4- ( (4 - ( ( 3 - ( 2 - tf 7y-^ )-l-tf n >) is — >i) * * ti) i? ti) * * is ) -7 

[ 0 5 4 5 ] 
[ ft 1 5 0 ] 




0 



[ 0 5 4 6 ] 

x|X^ : 20%o MS (ESI + , m/e) 418 (M+l) . 
[ 0 5 4 7 ] 

mtl&m 9 6 3-(4-((l-((2-(2->f t7i^;H-l-fP -J ^ = ;u ) } * >i) is >i) -fr * 
y)7x^^)7"n>ot H ~7 >i -fr *i mmU 
[ 0 5 4 8 ] 



lit I 5 1 ] 




0 



[ 0 5 4 9 ] 



iR3g : 74%o MS (ESI + . m/e) 4 3 0 (M+l) . 
[ 0 5 5 0 ] 

HSfefJ 9 7 3-(4-((4-((2-^>^^-l-t:n 'J >? - >i ) * * >i ) ;u ) * ^ is ) 7 x. — ji 

[ 0 5 5 1 ] 
[ f t 1 5 2 ] 



: 59%o MS (ESI + . m/e) 4 3 0 (M+l) . 
[ 0 5 5 3 ] 

HJfefll 9 8 3- (4- ( (4 - ( ( 2- ( 2-7 x->i^^ >i ) -l-tf n 'J ^ - ;i, ) > * ;u ) ^ > is >i ) * * 
y)7i-<H7 , n^o| N M -7 >i ir u ft 
[ 0 5 5 4 ] 
[ ft 1 5 3 ] 



[ 0 5 5 5 ] 

JR* : 75%o MS (ESI + , m/e) 4 4 4 (M+l) . 
[ 0 5 5 6 ] 

HJM 9 9 3- (4- ( (4 - ( ? n ^ ^ ^ ^ - 1 - f n >) *S — >i) } * >l) y >l) •* * i/ ) ~7 

x. — Ji)-7u^^m h ') 7 >i ir a ft S£J^ 




[ 0 5 5 2 ] 




[ 0 5 5 7 ] 



lit I 5 4] 




0 




OH 



TFA 

[ 0 5 5 8 ] 



0 



iRsfs : 47%o MS (ESI + . m/e) 4 2 2 (M+l) . 
[ 0 5 5 9 ] 

HSfefJ 1 0 0 3- (4- ( (4- ( (2--f V 7' a f >i -1-tf a x — ;i, ) > ) ^ > x >i ) * * is ) y 
^ — >i)-?vi^y^ V ') ~y >i ir a W 
[ 0 5 6 0 ] 
[it I 5 5 ] 



: 32%o MS (ESI + . m/e) 3 8 2 (M+l) . 
[ 0 5 6 2 ] 

Hfi£#y 10 1 3- (4- ( (4- ( (3- (2- 9 a a ^ > x ti ) - 1 - a x - ^ ) > * ^ ) ~* > x ^ ) * 
Jfy)7izi)^p^o| h M 7 ;b ^- n 
[ 0 5 6 3 ] 
[ ft 1 5 6 ] 



i|X^ : 44%o MS (ESI + , m/e) 4 6 4 (M+l) . 
[ 0 5 6 5 ] 

1 0 2 3-(l-((l-((3-(2-7izixf;H-l-ta <; x - ^ ) > ^ ) -< > x ^ ) * 

ify)7iz;l,)^nA->| h ')7ito Sg£^ 

[ 0 5 6 6 ] 
[ f b 1 5 7 ] 




[ 0 5 6 1 ] 




[ 0 5 6 4 ] 




TFA 

[ 0 5 6 7 ] 

«:41%o MS (ESI + , m/e) 4 4 4 (M+ 1 ) o 



0 



[ 0 5 6 8 ] 

H fife 00 1 0 3 3- 

3^ — Jl) 7 U > \ > i 

[ 0 5 6 9 ] 
[ f b 1 5 8 ] 



(4- ( (4- ( (3, k-'J t H n- 

£ h 'J 7 t u 




[ 0 5 7 0 ] 

M : 31%. MS 
[ 0 5 7 1 ] 

mum 104 ; 

y ) 7 i 7*n 

[ 0 5 7 2 ] 
[ ft 1 5 9 ] 



(E S I + > m/ e ) 4 0 2 (M+l)o 

-U-((4-((3.4-S>fc H n-2 (1H) -4 V ^- ; - ^ ) > * >u ) >u ) * 




[ 0 5 7 3 ] 

: 69%o MS (ESI + , m/e) 4 0 2 (M+l) . 
[ 0 5 7 4 ] 

HIM 1 0 5 3-(4-((4-((2-(2.*-i^7;i,tn7i-4 
] ^ t '/ a [5, 4-b] T -If tr > -4- 4 ti ) > ^ ^ 
7 ;u ^- a R@^J^ 
[ 0 5 7 5 ] 
[ f b 1 6 0 ] 



y is >v 



5. 6, 7. 8-i 



L h 7 t K 



n-4H- [1, 3 




[ 0 5 7 6 ] 



JR* : 3%c 
[057 
1 0 



MS 
7] 

6 



(ESI+, m/e) 535 (M+l) 



3- (4- C (4 
] >/a [5, 4-b] 7 4f f 
7 ;u ir n If g£i^ 
[ 0 5 7 8 ] 



( (2- (l, r-tr 7 x 
/ -4- 4 ^ ) > ^ ^ ) 



;u -4- 4 ji) -5, 6, 7, 8-t h y t K n - 4H- [1 



lit I 6 1 ] 




0 



[ 0 5 7 9 ] 

i\Xm : 1%. MS (ESI+, m/ e ) 5 7 5 (MID . 
[ 0 5 8 0 ] 

mmm 1 o 7 3- (4- c (4- c (2- (4-^> t ;-3-> *>\, -7 ^->d-^, e. 7, 8-^- h ^ t k n-4H-t 

1 , 3] f 7 >/ n [5, 7 4f f > i ) > f i ) -<> y i ) t y ) 7 1 ^ ^ ) 7" n ^O' i 

h 7 ;u if n SB£j^ 
[ 0 5 8 1 ] 
[ f t 1 6 2 ] 




[ 0 5 8 2 ] 

JR3$g : 2%o MS (ESI+, m/e) 5 3 8 (M+l) „ 
[ 0 5 8 3 ] 

1 0 8 3- (4- ( (4- ( (2- A 5 7" '/ [1, 2-a] f 'J s> > -2- ^ -5 , 6 , 7 , 8-t- h^tpn-l 
H- [1, 3] *T >/u [5, 4-1)] 7 4ff>H-4^) >f*)^>'y'Ht^y)7i^^)7PA->^ 
2 h 'J 7 ji ir u mm:U 
[ 0 5 8 4 ] 



lit I 6 3 ] 





[ 0 5 8 5 ] 



i|X* : 3%o MS (ESI+, m/e) 5 3 9 (MID . 
[ 0 5 8 6 ] 

1 0 9 3- (4- ( (4- ( (3, 4-S> t h'n-1, 5-^> '/ -^ T -If tf > - 5 ( 2 H) — f ^ ) > ^ ) -5 
>y'Ht J ry)7iz4)7 , PM->| h >; 7 >l ir n gf ifrJBi 
[ 0 5 8 7 ] 
[ f b 1 6 4 ] 



: 28%o MS (ESI + , m/e) 4 3 4 (M+l) . 
[ 0 5 8 9 ] 

HSfefJ 1 1 0 3- (4- ( (4- ( (8- > h ^ x -2, 3, 4, 5-t- h v t K n-1 (lH)-^> l /74f 
-f >U ) > ^ ) -<> i? 'I ) * i/ ) "7 x :=. >l ) 7° n m > h 'J "7 n ft Jg 
[ 0 5 9 0 ] 
[ f b 1 6 5 ] 



[ 0 5 9 1 ] 

JR* : 30%o MS (ESI + , m/e) 4 4 6 (M+l) . 
[ 0 5 9 2 ] 

HflfefJ 1 1 1 3— C4— ({4 — f 7 7- h -%-[[!- * * >i-h 4-£> t H adf ; >-l ( 2 H) — Y >i 
) > -f- >l ] -<> i7 ^ } -fr *r s y ) 7 a: ^ ;i- ] 7' a ^ > i£ 
[ 0 5 9 3 ] 




[ 0 5 8 8 ] 




[it I 6 6 ] 



CH3 




0 



[ 0 5 9 4 ] 

mmm 4 6 t muiz l t . 3- u-t h*n^y7i^;n^o^oi>f4sv{iH^ 

h >- -3- [ (2- > * ^ -3, 4-x t H n * J >) > -1 (2H) - A >i ) > * ^ ] "7 x - ^ } > 57 7 - ^ fc* 
"bUSBfb^fcWfc. Mfe*SH (4X*59%) . MS CAP C I -) : 4 8 6 (M-H) . 
[ 0 5 9 5 ] 

HJfefll 1 1 2 3-H-(H-[(2-if i-5-7i^*-lH-f7 </- >i ) * =f- a, ] -<> i? 

>i) ir *r ! s ) 7 x x ^ ] -7° a -> \* > g£ 
[ 0 5 9 6 ] 
[ f b 1 6 7 ] 




[ 0 5 9 7 ] 

{4 - [ (3 - > * >i -5-7 x x ,i - lH-f ^ ^ -1- -i >v ) > =f- ji] v x — jv } > 57 7 - ;u (13 9 m 
g. 0.5 mm o 1 K 3 - ( 4 - £ h'n^y7izi)7*nM->|>f ^ (90 mg, 0.5 mmo 1 ) . h ') 7 
x-^*A7^ ( 2 6 2 m g , 1.0 mmo 1 ) &U>??nu>7:/(3mL)<7> S □ ^ tc . 
J$T\ TV'y ^74 4*>tyxf ^ (4 0% h >u 3L > -;gi& N 4 3 5 mg. l.Ommol) t8TL> Ifi 
T-mmMftLfzo JxJftUT^. Ixffcmlt >- x ) J] Y >i Jj u f X3 -? v 9° *i -7 -f — ft ftH L 
fc. R@t^^^--^^r^> (#ftifcTM : 19fc*<b 2 : 1 * T- h ) T Jg Hi§ £ d i: 

lc «fc 0 . Hfett^^^ftfec C <?> H fe itil ^Jfo £ > ? 7 - 4, ( 3 mL) - t h 7 t H a 7 => 
> (3mL) Ctgfi¥L. 1 mm^mitY h >) O u*M : m(2 ml) ^^i, g®T- 1 BffflHtJ* 

8£x^,bJS^ PresepDehydration tube (*□>£*« (**) SSI) * ffl liLT 

nm^}-^>- ^ra^^nvF r ^ -7 ^ L fc. * >u - ^ > 

itTM : 9*>*«b4 :iiX^7yi>F) T-g^Lv ftUft^ ( 9 0 m g . M42°/L 2M) 

! H NMR (CDC 1 3) d: 2.33(3H- s) . 2. 6 2 (2H, t, J = 7 . 6 H z ) , 2.8M2H, t, J = 7 . 6 H z ) , 4 . 9 8 ( 
2H, s), 5.3K2H. s) , 6.15(lH.s). 6 . 8 6 C 2 H , d. J=8.5Hz), 7 . 0 3 ( 2 H , d. J =8. 1 Hz) . 7.1 
0(2H. d, J=8.5Hz), 7. 2 8 - 7 . 3 5 ( 4 H. m) - 7.35-7.41 (3H, m) . 
[ 0 5 9 8 ] 

MUM 113 3- [4- ({4- [(5- * * >i -3-7 x x >i-\\\-¥ ? «/- >i-\-^ >i) 
^ } ^" x ) "7 x x ^ ] 7° a ; \* > i£ > =f- >i 
[ 0 5 9 9 ] 



lit I 6 8 ] 




o 



[ 0 6 0 0 ] 

{4- [ (5- > >i -Z-7 oc — ;u -lH-f ^ — ti-l-4 )),) * * n] y x. — >i } > 57 ; — ( 2 7 8 m 
«. 1J iitDx 3-(*-t Kn^y7ii*)-/n^>t>f (180 mg. l.OmmolK h 'J 
7i-;nh^7 ( 3 9 3 mg . 1.5 mmol) S^y ^nn>?> (5 niL) <7> i& J$Hc . 

T-WT, T W U >v tfymis >i (4 0% N^x>$gjfc x 6 5 0 mg. 1 . 5 mm o 1 ) & ffi T L 
. ifiT- lBf P^rftft L fc. Jx/WT^. Jxffcm^^ ii Y >\, U => xi-? y r=> 7 a 

I. C t IC J; ^ ^tUft^t/ ( 2 6 3mg . i|X * 9 0 % ) tifeit^t LTit. 
! H NMR (CDC 1 3) 5: 2 . 2 2 ( 3 H , s) . 2. 5 9 (2H, t. J = 7.8Hz), 2.88(2H, t. J = 7.8Hz), 3 - 6 6 ( 
3H. s), 5 . 0 0 ( 2 H > s), 5. 34 (2H. s) , 6.3 9 0H. d. J = 0.8Hz), 6 . 8 7 ( 2 H , d. J = 8. 7Hz) , 7.0 
7-7.20 (4H, m), 7. 2 7 - 7. 3 2 ( 1 H, m) , 7.3 4 - 7.4 4 ( 4 H, 111), 7.80(2H, d) . 
[ 0 6 0 1 ] 

mmm 114 3- [4- ({4- [(5- > >i -3-7 1 - >i -iH-t- => >i -1- -i >d * * >v] ^ 

^ } ^ x ) 7 x — ^ ] 7° a ; \* > g£ 
[ 0 6 0 2 ] 
[ f t 1 6 9 ] 




[ 0 6 0 3 ] 

3- [4- ({4- [(5- * * >i> -3-7 x ^ ;i, -1H- tf y >/- ti ) t * >i] is is >i] ir i/ ) 7 

x - ;u] -7° a -& > * >i (2 2 Omg . 0. 5mmo 1) % > 5? J - ^ (3mL) - ^h^tKa7^> 
(3mL) tcvgftPL. 1 h ^ U^Mm (2 niL) % fln x. . IfiTM BfW&J^L 

^^^18* Presep Dehydration tube (ft^fcJjfc^S (**) M) %fflv^Tl£St^ liLT^ 

x ny^^n^nvF r v 7 ^ -T'lti Lt. gfg^ a, . df- ^ > (#ffJt 

T-l : 9**<b4 : liT'/7yx>h) fgHU ftHft^t/ (155mg. J-R^ 73%) ^M£Jo 

NMR (CDC 1 3) <5 : 2.22(3H- s) . 2. 6 4 (2H, t, J = 7 . 5 H z ) , 2 . 8 9 ( 2 H , t, J = 7.5Hz), 5 . 0 0 ( 
2H, s), 5 - 3 5 C 2 H , s) , 6.38(lH.s). 6 - 8 7 C 2 H , d, J=8.5Hz), 7. 0 7-7. 1 8 (4H, m) , 7.23-7. 
32 (1H, 111) , 7. 3 3 - 7. 4 4 ( 4 H, 111) , 7. 7 6 - 7. 8 3 ( 2 H- m) . 

[ 0 6 0 4 ] 

1 15 2-[4-((l-[(5M V7n^i-3-7x^ >i -lH-tf => ^-l--f >u ) > >i 
] A J>y*|t J ry)7i-4]7'p/i>| 
[ 0 6 0 5 ] 



lit I 7 0 ] 




o 



[ 0 6 0 6 ] 

V7"n i^4-lH-f7 '/-^ (l?fimr l.OmmolK V V -7 U (60% 

. 40mg. 1.0 moiol)feJ;^NJ-y >f ^*^A75 K (5mL) ^Snft^ifiT 1 

i^ra^t S-tffc. Jxm ; &t>m\z 3-(4-{ [4-( ? a ci > i? ji] ir^riy} 7 x. - ji) 

> (3 1 8mg) tifiTfiai, SST3<blc 1 W^IIft, JxJ£M£-^£ 1 
M^^@£*}gv«nca§\ lixfiT'ttffiLt. itxf ^f|$ PresepDehydration tub 

7 7 -f-T'fllLfc. ^g£;x ^ ,b . df- > (SfflifcT 1 : 1 9 ft* <b 1 " 1 S T* ^ 7 y x > h ) 

T-g|f § c i: [c £ *) x Stfetttt&fcWfc. c <7>Hfett^^/% > 9 ; - >i (3mD- 
^ K n "7 7 > (3 m L ) lc ft? L s 1 ^/^*^fb + h V ^7 a tK>§^ (2 m L) £ fin x. . §fi 
T 1 fWU;. Jxl$l^tl$*-e6fRL, 1 + L . Bf&x*^ 

Tft&ajLfc. Bfi^* 'Hl^Presep Dehydration tube (ft^M^ (He) SSI) ^fflv^T^ 

(#fftit"?l : 9fc*«b4 :i^T^7^-^>h) T*g^U HiKt^ ( 2 5 4mg . iR 
*56%. 21®) tlfettWtUlfc, 

! H NMR (CDC 1 3) 5: 1 . 2 0 ( 6 H, d , J = 7 . 0 H z) , 2 . 6 4 ( 2 H , t. J = 7 . 5 H z ) , 2 . 8 9 ( 2 H , t, J = 7 . 5 H 
z), 5 . 0 0 C 2 H , s), 5 . 3 9 C 2 H , s). 6. 41 (1H. s), 6.87 (2H, d. J =8. 7 H z) > 7. 08-7. 14 (4H, m 
) , 7. 2 5 - 7. 4 2 ( 5 H, 111) . 7. 7 9 - 7. 8 4 ( 2 H, 111) . 
[ 0 6 0 7 ] 

mum 1 1 6 3— C4— ( -C 4— C (3 — -f '/^Dfi-i^izi-iH-t^ >/- >i-\- >f >i) > =f- >i] 
-< > i? >V } it^ri/) 7 x — Jl] 7'n a-> ^ 
[ 0 6 0 8 ] 

[fb 1 7 1 ] 




[ 0 6 0 9 ] 

mmm 1 1 2 1 mnic l t . 3- u-t k n ^ 7 ^ 7-n > ^ *r vu- to 

- -f 7 7'nf^-5-7i^i-lH-f7 v* — ^ - 1 - -i >i ) J + >i] y x — >i] > 9 J — ;i< h It H 
fb^-t/ (153mg* 7 3%. 21*1) §^f^Lt. 

NMR (CDC 1 3) d: 1.31 (6H. d, J = 7. 0Hz) , 2 . 6 3 C 2 H , t, J = 7.7Hz), 2.89(2H, t, J=7.6H 
z), 2. 99-3. 10 (1H, m) . 4. 9 9 (2H. s) , 5 . 3 2 C 2 H , s), 6 . 1 8 ( 1 H. s), 6 . 8 7 C 2 H , d. J =8 . 7Hz) 
. 7.02(2H. d,J=8.3Hz)> 7. 1 1 (2H. d, J=8.7Hz), 7.2 8 - 7.4 0 ( 7 H, 111). 

[0610] 

mum 1 1 ? 3— C4— ct3— ci— (2— ^ h >d-i--? x ->i-\w-a > k ->i-i--{ >i] -< 

> i? >i } Or *r i/ ) - 2 - 7 a, irx2 7 x. — ji] -? u >-< y f&a^ =f- >i 
[06 1 1 ] 



lit I 7 2 ] 




H 3 C XT 

[0612] 

fllMJ 1 t fBjtilC LT, 3" (4-t H0^y7i-i)7'0n'>|>f ifcj;^ {3- [J- (2- 

xfJf-yXf ^)-2-7i^^-lH--(> K - ^ -3- 4 ^ ] 7 x — >u } > 9 J — 'I hMMita 
»^lfetttt*HT#t. i|X* 8 5 0 /»o MS: m/z 5 6 6 (MH+) . 
[06 13] 

H fife 00 1 18 3-[4-({3-[l-(2-x h *y >i)-2-y x^^-lHM > H -^-3-4 >i] ~* 
y i? iv) ir *r y ) - 2 - "7 ->u ^- n 7 x x jl, ] -7° n >» \* > g£ 
[06 14] 
[ ft 1 7 3 ] 




H 3 C O' 

[0615] 

HUfetfO 2 t fa] tile L X » 3- [4- ({3- [l-(2-i h^yxf i)-2-7i-i-lHH> K - ^ - 
tma t LT#t, i|X 8 5 % (^^^y -Slxf^^SI^). MS: m /z 538 (MH+) . 



[0616] 

HfifefJ 119 3 
x x ;b ] -y a > \ y\ 

[0617] 
[fb 1 7 4] 



[4- ({4- [(4-t F n y f 



y* y - 1 - 4 >i ) t * >i] y i; >i ) Jr * y ) -7 




[06 18] 

3- (4-{ [4- ( 7 n a > ^ ;u ) -t> ^ >l ] 4- ^ >• } 7 x x >i 

l-th-O^fy f^'jyy (0.29 g > 2. 8 2 IMO 1 ) . 

\)jkun,H-y > 4 1> ^ a 7 5 k (12 mi) <7>u£>w-£^°cizx iimmmnt tz 



-f a ^ y Wc > * ^ (0. 6 
^g£^7 M ^ (0.39 g, 



jmmmit^W (0. 72g. JR*99%)*#fc. MS (ESI +) 

[0619] 
M mi 1 (^y-b^^Mlt) 

i ) mmm 1 <r>it^m 

2 ) ^ n — * 

3 ) #L1f 

4 ) x -T- t <) y B: ~? y * x C A 



384 (M+H) . 



g , 1 . 8 8 m 
2.8 2 ramo 
iX lt> iiK t 



3 
1 
1 



14 



nig 
mg 
nig 
nig 
mg 



_hie 1 ) . 2 ) . 3 ) is «k V 4 ) tin LTv -tf 7 > ^7 ^ -b ;Mc 5£±B i" § 



mm 2 {^m^mm.) 

1 ) mum i <ni\L^m 3 0 g 

2 ) $im 5 0 « 

3 ) h 7 =E O =; >- -f > -7° > 1 5 g 

4 ) ?7 ^ 4t x > =F >l -b ^ a — ^ # ;u >- ^ u 4 4 g 
5) XfT'J^l^^y^A 1 g 

1 0 0 0 8 f 1 4 0 i 



_hie 1 ) . 2 ) 4? «k U 3 ) *>£M U0g^4) t^ykTff L . H^&fc*^, 
tf7» 3<?)I83K*IC 1 4 g<7>4) 4?J:V1 g<r>5) *S^-Lx JTI£*8HcJ: *)JTt£-t*. - 

<?) i 7 tc l t s i m&tz *) mmm 1 <r>it-&m 3 0 m g *#tts is so 1000 „ 

[ 0 6 2 0 ] 

HB*0!l 1 thtfe*GPR40 lcWi--5^Ste#Jfb^-^^E C 5 0 M 

EC 5 o fft <7>#^c ti t ht±3*GPR4 0 & gfeftm. t f: C H 0 MMtt * ffl fc. iff lc 

IBIS 3b»HR PI *) ctib^CHO Ifflliat* It 1 0 % ^Jjfi I/Elfirlt (Invi trogen) 

t? a -MEMiail (Invi trogen) fcffli*Ttg« L fc. 

t -y -b 4 flu 0 \z. e » 3 > 7 ^ x > h ic «: 5 * T *S« L fc«H Jfi * x PBS (Invi t 

rogen)*fflv^T , ;>^Lfc^. 0. 05%Tryps in •EDTASis (] nv 

i trogen) ^ffl^TiU^L. 3f/frJ*f¥ k: T 0iR L fc. f# ^ ft «H JJS <7> $C II £ L . 

t«tfclmL*fcD 3 x 1 0 5 M <r> m m # £ ft § £ i \z m ffi L . B 1 a c k we 1 1 e 

d 96-well plate (cos t er) Cl^tfcD 1 OO^LfoM, 

C^^IIfla^^y^AlS^fltFL I PR (Mo 1 ecul ar Dev 

i c e ) *m^xm%.Lrz. f l i p Rizxmmft * >i ^> ^ ^mm<7>$tM*m%.-? zrzfo 

iz. LlT^su^g^Jfe L fc. 

£ir\ W^tc^7tfe«F 1 uo3-AM (DOJ IN) t^flDtSfeft, *>SvMiF L 
I P R t v -b 4 % ff 7 a. flu lc iNH 3a % -t § t -y -b 4 ^ -y 7 T - * ft KLt. H B 

SS (Invi trogen. 1 0 0 OmL) iclM HEPES (pH 7. 4. (D 
O J IN. 2 0 m L ) * fin £ fc^gifc ( & T * HBSS/HEPESSi) fc , ^n^^y 
H (Si g m a . 7 1 Omg i £ 1 N NaOH ( 5 m L ) lzMffi&. ^blcHBSS/ 
HEPESSi ( 5 m L ) %W L tzMW. (1 OmL) tI/)DL, d <7> )g ifc * T -v 

-b 4 -? t - i: L o D(l:F 1 u o 3-AM (5 0 ^ g) tDMSO (Wako. 2 1 
M L ) lc m ffl L . ^blcflw2 OXyiPyi (Mo 1 ecu 1 a r Probes) 
*/jn ^HfiS'ElfiL-it (1 0 5 m L ) ^v^TjrJ Lt7^^A- 7 77- (10. 6 mL 

) \z1]Uz_ , ^^t^mMm^'MM L £o t -v -b 4 itu B Ic B 1 a c k welled 96- 
well p 1 a t etl§ £i? L tz C H O fffll]S<7> igilil^ 1% § . (ft *> k: felfe^gSt* 1 
K&fz *) 1 0 0 fx Lfo^lli, C 0 2 ig^tslcT 1 Bfffitg^ L . «lC#|7r;fe*^IfX 0 
ig«^<^JHHIiai±±ie^T -y -fe 4 -v 7 t -*fflv*Tift# L F L I P R lc 

-b -y h L to ^gft -4- > • -f ji it , m mi lz D M S 0 % ffl T fi5 fR L » # 'J 7'afu>|9 6- 
w e 1 1 plate (f>7 , 474-F) \z 2 p. \ fo^li, -20° C L 
tz. MW. L ^ y y' 'i y u - h lc 0 . 0 1 5 % C H A P S (DO J IN) A *) t -y -b 4 
•y 7 r - * 1 9 8m 1 foj^DL, Ifflfla 7° u - h t m m lz F L I P R iz -b v V L tz . W _h 

<?>HuM^m l fc^. flip r izx &mum*f y y >nfcfla'&<7>wmn * ^ 7 umm<^ 

[ 0 6 2 1 ] 



m 1 1 



gpr4o iztt?%&®immmm<m 


/I A ti * vTT I — I 


ECso (nM) 


4 


<10 


H^^J io 


<1000 


^ite^'j 20 


<100 


^Sf5#!l 24 


<10 


^Mffl 29 


<100 


40 


<10 


MMffl 45 


<100 


56 


<1000 


^}fg#!l 60 


<100 


nt^~hlv /rill n f 

^mm 65 


<1000 


mmm m 


<1000 


112 


<100 


nm^j us 


<100 



[06 2 2 ] 

fb£- ( I ) feil/f wfif ^7*o F 7 -y mil fz G P R 4 0 



mm] 

[mm] a > * m > ^^ii^fgmm # t^^-m • ^mm t LTtffl=5: gpr4 o $ 

[ft l ] 




H ^ -y rii. f-M^lz t f**ifc G P R 4 0 f§#7 rf^x h v£14^1r L . Mtc^/^'l±^^ 
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